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On the Uſefulneſs of Mathematical Learning, 
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Printed for and ſold by the Author in Brifel;z W. Jonn N5ON and 
B. Law, in London. 1769. 


T the MATHEMATICAL ACADEMY, in the LiBRARY- 
Housz, in KiNG-STREET, Briſſol: YOUNG GENTLEMEN YN 
are boarded, and taught WRITING, ARITHMETIC, BOOK- 1 
KEEPING, NAVIGATION, and GEOGRAPHY :----Alfo the 1 
ELEMENTS of ALGEBRA, ALTIMETRY, ARCHITECTURE, ASTRO- 1 
NOMY, CHANCES, Conics, DECIMALS, DIALLING, FLUXIONsS, 
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LiCs, HYDROST ATICS, LEVELLING, MECHANICS, MENSURATION, 
Orrics, PERSPECTIVE, PNEUMATICS, SHIP BUILDING, SUR- 
VEYING, TRIGONOMETRY Plane and Spherical, with the Uſe of Ma- 
thematical and Philoſophical Inſtruments, in a rational and expeditious , 
Manner, according to the New Improvements. Alſo, Courſes of Ex- 4 
_ perimental Philoſophy read on reaſonable Terms. 1 | 
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18. 6d.----6. A Map oF THE COUNTY OF Drvox, which ob- 
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RAL PREFACE. 
_ E Deſign of a Preface, in its greateſt Extent, 
22 5 is firſt 7 the Hiſtory of the Art —_ 
of, then to ſhew that it is a uſeful Science, 
i and, lafily, to give an Account of the Work. 
2 For the firſt of theſe, and the Uſefulneſs of the 
2 erf Arts, the Reader is referred to the 
Preface to the ſeveral Eſſays; it being the In- 
eee tention of this Preface only to ſay ſomething 
on the Uſefulneſs of Mathematical and Mathematico-philoſophi- 
cal Learning in general, and give ſome Account of the Deſign 
4 4 of the 3 ork. 5 5:52 
It being common to hear many Perſons, and ſome who would be 
” thou br Men of Learning, demanding the Uſe of the Mathematics, 
- calling the Study of them a dry Study, and affirming that it ſerves 
only for Amuſement, it is, notonly not improper, but in a Manner 
neceſſary, to ſpend a few Pages, in removing theſe Objections: In 
which, we ſhall endeavour to make evident, (not ſo much by Ob- 
ſervations our own, as by ſele& Paſſages from eſteemed Authors) 
that the Uſe of the Mathematics is very great ; and, therefore, the 
above Aſſertions EIS and conſequently, founded either on 
Ignorance, or Malice. 
It is an Obſervation of + M. Fontenelle's, i that People very rea · 
— <« (ily call uſeleſs what they do not underſtand. It is a Sort of Re- 
% venge ; and, as the Mathematics and Natural Philoſophy are 
4 known but by few, they are generally looked upon as uſeleſs. 
«© This is the Fate of Sciences which are ſtudied and improved but 
„ by a few.” | | 
ok Panegyrie, or Eulogium, we ſhall obſerve the followins 
Order: 1 To ſhew the Dignity of thoſe Sciences. 2. Their Uſe 
to all Men in general, in the Improvement of the Mind. 3. The 
Advantage of thoſe Sciences in ſome particular Profeſſions, 4. Laſt- 
ly, to wk, ſome general Inferences by Way of Concluſion. 
1. Of the Dignity of the Mathematical Sciences. D 
<« t Inall Ages and Countries, where Learning hath prevailed, 
the Mathematical Sciences have been looked upon as the moſt 
«« conſiderable Branch of it. The very Name Manes implies 


. We have choſen this Method, becauſe it is natural to ſuppoſe, that the Au- 
thority of great Names will be much more perſuaſive, than any Aſſertions barely 
our own, . 


F In his Preface to the Memoirs of the Royal Academy of Sciences at Paris, 


in the Year 1699 ; and tranſlated in Miſcellanea Curioſa, 
1 Effay on the Uſefulneſs of Mathematical Learning, 
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« vo leſs; by which they were called either for their Excellency, 


or becauſe of all the Sciences they were firſt taught, or becauſe, 


& they were judged to comprehend T77s 74 MaSipcare,” In 
thoſe Sciences the Art of Reaſoning is allowed to reign in its 
«« preateſt Perfection. Hence it was that the Antients, who fo 
« well underſtood the Manner of forming the Mind, always began 
« with Mathematics, as. the Foundation of; their Philoſophical 


* Studies, He the Underſtanding is by Degrees Habitüated to 


& Truth, contracts inſenſibly a certain Fondneſs for it, and learns 
never ta yield its Aſſent to any Propoſition, but where the Evi- 
& dence. is ſufficient to produce full Canyiftion. For this Reaſon, 
« Plata has called Mathematical Demonſtrations the Cathartics or 
« Purgatives of the Soul, as being the proper: Means to cleanſe it 
6 from Error, and reſtore that natural Exereiſe of its Faculties, in 
«. which, juſt Thinking conſiſts. And, indeed, I believe it will 
= be 5 no Science furniſhes ſo many Inſtances 
ce of a happy Choice of intermediate Ideas, and a dexterous Appli- 
« cation of them, for the Diſcovery of Truth, and Enlargement of 
« Knowledge.” Hence Mathe/is has been juſtly called (b the 
Reverend Mr. Baker ) the Princeſs of all Sciences; and hence 
«. + Kings and Princes heretofore have been ſo enamoured with 
« her Simplicity and Pleaſantneſs, that (forſaking all the Delights 
„ of. their Kingdoms) they have made their Addreſſes to her 
« Shrines, paid Homage to her Altars; thus redeeming Science at 
« ſq great a Price. Should I mention Auacharſis the Scythian, aud 
%% Heraclitu the Ephe/ian, Who preferred the Contemplation of 
00 Philoſophy before their hereditary Kingdoms, and choſe rather 
4% (leaying thoſe) to ſit at the Feet of Philoſophers, than on their 
« Kingly Thrones : Should I recount Atlas King of Mauritania, 
« whom (for his Aſtronomic Skill, wherein he excelled) Antiquity 
« hath fabled to bear up the Heavens on his Shoulders; or 4ga- 
« #hocies King of Sicily, Ptolomy of Philadelphia, Alphon/us of Caſtile, 
« Frederic of Denmark, William Landgrave of Heſſe, &c. Yea, but 
« ſhould I mention W ty wuz. Caz/ar, Adrian, T. heodefius, &c. 
« who (devoting themſelves to theſe Studies, worthy indeed of 
& Emperors) rendered themſelves more illuſtrious, by their Writin 23, 
«« thaw by their warlike (though many and great) Atchievements ; 
“I ſhould but ſilently ſhame and reproach this our degenerate Ape.” 
In which, notwithſtanding the Excellency of this Science is ſuch, 
as to make it neceſſary to be ſtudied as an Boots to moſt other 
Arts; and that it is known from © f Experience that great Genius's 
« have ſurpaſſed themſelves by cultivating it, and ordinary ones 
< have begome great and ſublime ; and the mearleſt have t ereby 
« acquired a Capacity and Enlargement of Judgment ;" yet it is 
not ſo univerſally ſtudied as ſome other Sciences, to the moſt con- 
vincing Arguments of which the Profeſſors “ & cannot ſubfix a Ou 
erat demonfirandum : And yet their Schools are fo ſtuffed with 


* Duncan's Logic, p. 223.  Þ+ Proface to the Rev, Mr, Baker's Geometrical 
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i Proſelytes, that they have ſcarce Room to breathe in; whilſt the 
« Mathematic (School) only (in which, not ſome one Truth only is 
% expanded but even innumerable ; and thoſe not mean and ob- 
4 vious, but moſt high, admirable, and myſterious, are clearly de- 
% monſtrated) lies orbate and neglected. From this they fly as from 
* Peſt-houfe ; but to thoſe they troop, as to.a Delphic Oracle, 
« or as Doves to white Dove-houſes. Laftly, though her intrinſic 
«+ Worth and Beauty hath compelled others of the loweſt Orb (who 
« (faluting her only at the Threſhold) never entered, or had the 
«+ leaſt Glimpſe of her Arcana's or inner Rooms) to admire her; yet, 
« certain it is, very few are ſkilled in her Myſteries; by which 
«© Means it comes to paſs, that ſhe- is as little regarded, as her 
Clients rewarded. For what Cauſe this beautiful Goddeſs ſhould 
« thus ſuffer an Eclipſe in her Glory and Eſleem with the Vulgar, 
«<. now-a:days, I cannot divine; whether it be, ſhe being a liberal 
% Science, and therefore (on that Account) unſuitable to the Hu- 
0 mours of thoſe cloſe · ſiſted Miſers (who are ſcarce to be reckoned 
« among the Number of Men) who love to have their Purſes en- 
* .rjiched rather than their Minds: Or, whether their Deſpondency 
d of ever arriving to any conſiderable Eminency of Height, (it be- 
ing as good to be nothing, as not a none- ſuch, or but a Spy, to 
to an Art:) Or whether it be the fancied Diffculty and Knottinefs 

** of the Study itfelf, (which I have moſt Cauſe to ſuſpect.) Or, 
«© what that ſuppoſed Marmo may be, that foreſtals and prejudiceth 
* ſome newly entered, and ſcares others, who have taſted ſome of 
„her Sweets, from farther Eſſays (which, in fine, would have crownetl 
„their Sedulity and Diligence with Evidence and Certainty, I 
„ ſhall not undertake to determine. — But this (Reader) is as much 
abſurd, as ſtrange, vi. That what ſhould recommend this 
#6. Study to thy Reaſon ſhould diſcourage thee; that what ſhould 
«« animate thy Diligence, and quicken thee to a further Eſſay, 
„ ſhould decreſt and diſpirit thee. Real Difficulties (muck: leſs 
* conceived Prejudices) ſhould be fo. far from blunting thy Edge, 
that they ſhould rather be the Whetſtone of Virtue, and ſharpen 
„ thy Endeavours; Why may not the fame Things, which (for 
the Excellency of them) are the Objects of thy Admiration, be 
(for their Poſſibility) as well the Object of thy Hope, and the 
«« Encouragement of thy Induſtry ? The Difficulties of this Art are 
not fo inſuperable, but (as in War) may be. oyercome, either 
« by Induſtry, or Fortune, or both.” But, if the Learner ſhould 
meet with ſuch Difficulties-as he cannot eaſily ſurmount by himſelf, 
or would go through his Studies with more Pleaſantneſs and Diſ- 
patch, if he is of Ability, he would do well to call in the Aſſiſtance 
of ſome able Profeſſor; far * © there are few Perſons of fo pene- 
*« trating a Genius and fo juſt a Judgment, as to be capable of 
learning the Arts and Sciences without the Aſſiſtance of Teachers. 
„There is ſcarce any Science a. ſafely and fo ſpeedily learned, 
it even by the nobleſt Genius and the beſt Books, without a Tutor. 
t His Aſſiſtance is abſolutely neceſſary for moſt Perſons, and it is 


+ Watts's Supplement to his Logic, | 
+ «c very 
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t very uſeful for all Beginners. Books are a Sort of dumb Teachers, 
4% they point out the Way to Learning; but, if we labour under 
* any Doubt, or Miſtake, they cannot anſwer ſudden Queſtions, or 
«+ explain preſent Doubts and Difficulties; This is properly the 
* Work of a living InftruQor.” But, to return from this Digreſ- 
ſion, to ſhew, Secondly, the great Uſefulneſs of thofe Sciences to 
all Perſons in general, in the Improvement of the Mind. ; 

The principal Advantages which the Mind receives from Mathe- 
matical Studies, are 1. The . it to Attention. 2. The 
freeing it from Prejudice, Credulity, and Superſlition. 3. The ac- 
quiring a Habit of cloſe and demonſtrative Reaſoning. 

„ 1, The Mathematics make the Mind attentive to the Objects 
+ it conſiders. This they do by entertaining it with a great Va- 
« riety of Truths, which are delightful and evident, but not ob- 
„ vious. Truth is the ſame Thing to the Underſtanding as Muſic 
to the Ear, and Beauty to the Eye. The Purſuit of it does reall 
% as much gratify a natural Faculty implanted in us by our wiſe 
Creator, as the Pleaſing of our Senſes : Only in the formgr Caſs, 
sas the Object and Faculty are more ſpiritual, the Derg is more 
pure, free from the Regret, Turpitude, Laſſitude, and Intempe- 


#5 rance, that commonly atiend Jes dun Penne The mon Part: 


of other Sciences cohſiſting only of probable Reaſonings, the 
% Mind has not where to fix ; and, wanting ſufficient Principles to 
„ purſue its Searches upon, gives them over as impoſſible. Again, 
te as in Mathematical Inveſtigations Truth may be found, fo it is 
*« not always obvious: This ſpurs the Mind, and makes it diligent 
* and attentive. And Plato (in Repub. Lib. VII.) obſerves, that 
„ the Youth, who are furniſhed with Mathematical Knowledge, 
« are prompt and quick at all other Sciences.—Youth is ge eral 
«© ſo much more delighted with Mathematical Studies t with 
1 the 1 we Tafks that are ſometimes impoſed upon them, 
*« that I have known ſome reclaimed by them from Idleneſs and 
Neglect of Learning, and acquire in Time an Habit of Thinking, 
„Diligence, and Attention; (Qualities which we ought to ud 
7 all Means to beget in their deſultory and roving Minds.”) 
And this is no Wonder, if we conſider, that the Abſtractedneſs of 
ure Mathematics is a proper Remedy to cure the Lightneſs of 
eir Minds, acting as a Rein to curb the Impetuaſity of their 
Paſſions, And that the Study of thoſe Science inſpires a Love for 
3 e Sor hee + * will give, the otherwiſe unem- 
«« ployed, a Diſtaſte of thoſe vain Occupations that hurry Men in 
as | iberciaifan and Debauchery.” e e £4 | my 
« x Secondly, Mathematical Knowledge adds a manly Vigour 
eto the Mind, frees it from Prejudice, Credulity, and Superſtition. 
„This it does two Ways, 1. By accuſtoming us to examine, and 
tt not to take Things upon Truſt, 2, By giving us a clear and 
« exteniiye Knowledge of the Syſtem of the World; which, as it 
creates in us the moſt profound Reverence of the almighty and 


» Eſſay on the Uſefulneſs of Mathematical Learning, + Stenebouſe's Arithmetic, 
4 Eday on the Uſefulgeſs of Mathematical Learning, b : 
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. wiſe Creator, ſo it frees us from the mean and narrow Thoug 
* which Ignorance and Superſtition are apt to beget.“ 20 
1 The third Advantage which the Mind receives from Mathematics 
is the Habit of clear, demonſtrative, and methodical Reaſoning. 
'* Mathefis * is ** a Study that tends not only to the Improvement 
of Arts, but alſo to the Regulation of the Paſſions ;—a Study that 
4 will inſenſibly bring Men to th ink methodically, reaſon correctly, 
and ſeparate Truth from Falſhood, and the Diſguiſe of Words, 
„which it generally wears.” 18 A 
> The Writings of the Mathematicians have been conducted by 
ſo perfect a Model, as to be + an inconteſtable Proof of the Firm- 
» neſs and Stability of human Knowledge, when built upon ſo ſure 
n a Foundatjon. For not only the Propoſitions of this Science 
„ ſtood the Teſt of all Ages, but are found attended with that in- 
5 «« yincible Evidence, as forces the Aſſent of all, who duly confider 
the Proofs upon which they are eſtabliſhed, — The Mathema- 
>< ticians are univerſally allowed to have hit upon the right Me- 
* thod of ma at Truths, — They have been the happieſt in the 
Choice, as well as Application af their Principles.“ * 
In a Word, ſome Knowledge in both pure and mixt Mathema- 
tics is by Experience found not only neceſſary in many particular 
Profellions, but alſo of great Uſe to all Men in general, in the Im- 
provement of the Mind; and, therefore, the Study of them is now 
feſervedly thought, not only of the greateſt Uſe, but alſo a neceſſary 
Fart of the Education of Gentlemen ; and are accordingly made 
A Part of it, in our two famous Univerſities. Not ſo much to make 
them Mathematicians, as, by engaging them to obſerve the Method 
pf Reaſoning made Uſe of in the Mathematical Sciences, they may 
acquire ſomething of that Tuftneſs and Solidity of Reaſoning, for 
Which the Profeſſors of theſe Sciences are fo generally, and - 
edly eſteemed. TEAS 
Perhaps what has been/already ſaid, may be ſufficient to ſhew 
a "the e Uſefulneſs of Mathematical Studies, for acquiring a juſt 
Method of Reaſoning: However, that the Reader may himſelf be 
able in ſome Meaſure to Judge of the Truth of the above Aſſertions, 
it may not be improper to lay before him a general Account of the 
Method made Uſe of by Mathematicians; which is this: 
firſt begin with Definitions, (from Definitio, Lat.) in which the 
Meaning of their Words is fa diſtinctly explained, as to pre- 
vent any Ambiguity, (qr double Meaning): By which Means, 
every attentiye Reader has the v ſame Ideas excited in his 
Mind, as the Writer has annexed to them. 8 f 
By this Means, the Mathematicians have ſecured themſelves, 
und the Sciences which they profeſs, from Wrangling and Con- 
troverſy; and if the Writers of Natural Philoſophy, and Morality, 
had uſed the ſame Accuracy and Care in adjuſting the Definitions 
hereſoever neceſſary, t * they had effectually eluded a Multi- 
tude of noiſy and fruitleſs Debates out of their ſeveral Provinces. 
Nor had that ſacred Theme of Divinity been perplexed with fo 


= * Stone on Arith netic, + Dancar.'s Logic, r. 131, t Hut Logic. 
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© many intricate Diſputes; nor the Church of Clriſ been torn to 
Pieces by ſo many Setts and Factions, if the Words Grace, Faith, 


% Righteouſneſr, | Repentance, Juſtification, Worſhip, Church, Bi. | 


« /bop, Praſbyter, &c. had been well defined, and their Signih- 
cation adjuſted,” as ngar as poſlible, by the Uſe of thoſe Words 
4 jn the New Teſtament; or at leaft, if every Writer had told us 
e at fir, in what Senſe he would uſe thoſe Words.“ 
The ſecond Step, in Mathematical Writings, is to lay down 
ſome ſelf-evident Truths, which may ſerve as a Foundation on 
which to build the future Reafonings. Theſe Propoſitions are di- 
vided into two Sorts, called Axioms and Poſtulate. 
An Axiom (Arioma, Lat.) is a ſelf-evident ſpeculative Truth, 
as, * the Whole is greater than its Part.” A Poſtulate C Poffulatum, 
Lat,) is a ſelf-evident practical Propofition, as, © grant that a' finite 
„ Right-line may be continued directly forward. © 
Having thus fecurely laid the Foundation, the Mathematicians 
begin in their next Step to build their Superſtructure of demonſtra- 
ble Propoſitions, i. e. Propoſitions which are not of themſelves 
ſelf-evident. Of demonſtrable Propafitians there are alfo two 
Kinds, ſpeculative and practical: a ſpeculative Propofition is cal- 
led a Theorem (S424a) ; and a practical one, a Problem (ee). 
Theſe they demonſtrate in a Series of Reaſoning, proceeding care- 
fully Step by Step, aſſuming nothing for Troth, but the Axioms 
and Poſtulates, before laid down; or ſome Propofition already de- 
monſtrated; and hence it follows, that, as the Principles on which 


their Reaſoning is founded is true, the Conſequences (rightly de- 


duced) mult be true alſo. 

Mathematicians alſo make Uſe of Lemma's, Corollaries, and 
Scholiums. A Lemma (iz) is a Propoſition premiſed as 
introductory to the demonſtrating a ſubſequent Propoſition. Corol- 
laries (from Corollartum, Lat. from Corolla) are ſubjoined either 
to. Theorems, or Problems ; and differ from them only in flowing 
ſo naturally from them, that the Truth of them appears almoſt in- 
ſtantaneouſly, from the preceding Propoſition. | 
Scholiums (Schalla, Lat.) are Remarks made occafionally to ex- 
plain whatever may appear intricate or obſcure, in a continued Chain 
of Reaſoning 3 or, to remove any Objection; or, to ſhew the Uſe 
and Application of the Subject; or, in ſhort, to acquaint the Rea- 


der with any uſeful Thing, which could not be inſerted in another | 


Place, without interrupting the Series of Reaſoning. Theſe are 
annexed indifferently either to Definitions, Propoſitions, or Corol- 


egen the ſame Purpoſes as Annotations upon Claffic 
Authors. | 

Thus we have taken a ſhort View of the Method uſed by Mathe- 
maticians, and certainly it is no Wonder, if a Syſtem of Know- 
ledge, ſo uniform and well connected, is recommended by the 


moſt celebrated Authors, as a Model, or univerſal Rule, 7 | 


ſoning, applicable in other Sciences. Thus Mr. Duncan ſays *, 


* In his Logic, p. 213, 
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Jam apt to imagine, that if we were to employ the ſame Care 
about all our other Ideas, as Mathematicians have done about 
thoſe of Number and Magnitude, by forming them into exact 
Combinations, and diſtinguiſhing theſe Combinations by parti- 
cular Names, in order to keep — ſteady and invariable, we 
ſhould ſoon have it in our. Power to introduce Certainty and Pe- 
monſtration into other Parts of human Knowledge And 


again, * If we would form our Minds to a Habit of Reaſoning 


cloſely and in Train, we cannot take any more certain Method, 
than the exerciſing ourſelves in Mathematical Demonſtrations, 
ſo as to contract a kind of Familiarity with them.” Not that we 


look upon it as neceſſary, (to uſe the Words of the great + Mr. 
” Lack) that all Men ſhould be deep Mathematicians, but that. 


having got the Way of Reaſoning, which that Study neceſfarily 
brings the Mind to, they may be able to transfer it to other 
Parts of Knowledge, as they ſnall have Occaſion. For, in all forts 
of Reaſoning, every ſingle Argument ſhould be — — as a 
Mathematical Demonſtration, the Connection and Dependence of 


Ideas ſhould be followed, till the Mind is brought to the Source 
on which it bottoms, and can trace the Coherence through the 


whole Train of Proofs. It is in the general obſervable, that the 
Faculties of our Souls are improved and made uſeful to us, juſt 
after the ſame Manner as our Bodies are. Would you have a 
Man write or paint, dance or fence well, or perform any 


*© other manual Operation, dexterouſty and with Eaſe? Let him 


have ever ſo much Vigour and Activity, Suppleneſs and Addreſs, 
naturally, yet no- body expects this from him, unleſs he has been 
uſed to it, and has employed Time and Pains in faſhioning and 

forming his Hand, or outward Parts, to theſe Motions. Juſt ſo 


+ it is in the Mind; would you have a Man reaſon, you muſt 
* uſe him to it betimes, exerciſe his Mind in obſerving the Con- 


nection of Ideas, and following them in Train. Nothing does 
this better than Mathematics; which therefore I think ſhould 
be taught all thoſe, who have Time and Opportunity; not fo 
much to make them Mathematicians, as to make them reaſona- 


ble Creatures; for though we all call ourſelves ſo, becauſe we 
are born to it, if we pleaſe; yet we may truly ſay, Nature gives 


us but the Seeds of it. We are born to be, if we pleaſe, ratio- 


nal Creatures; but tis Uſe and Exerciſe only that makes us fo, 
and we are indeed ſo, no farther than Indu 


al and Application 
has carried us.“ And in another t Place the fame learned Gen- 


1 tleman ſays, We muſt—if we will proceed as Reaſon adviſes, 


adapt our Methods of Enquiry to the Nature of Ideas we exa- 
mine, and the Truth we ſearch after. General and certain 
Truths are only founded in the Habitudes and Relations of 
abſtra& Ideas. A ſagacious and methodical Application of our 
Thoughts, for the finding out theſe” Relations, is the only Way 


* Duncan's Logic, p. 224, f Loc's Conduct of human Underſtanding. 
In his Effay conceriiing human Underſtanding, Vol. 2. p. 262, 
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« to diſcover all that can be put, with Truth and Certainty con- 
«« cerning them, into general Propoſitions. By what _ we are 
« to proceed in theſe, is to be learned in the Schools of the Ma- 
« thematicians, who from very plain and eaſy Beginnings, by 
« gentle Degrees, and a continued Chain of Reaſonings, proceed 
4 to the Diſcovery and Demonſtration of Truths, that appear at 
« firſt Sight beyond human Capacity. The Art of finding Proofs, 
% and the admirable Methods they have invented for the ſingling 
% out, and laying in Order thoſe intermediate Ideas, that demon- 
« ſtratively ſhew the Equality or Inequality of unapplicable Quanti- 
ties, is that which has carried them fo far, and produced ſuch 
% wonderful and unexpected Diſcoveries.” == | 
Having thus ſhewn the great Uſefulneſs of Mathematical Learn- 


ing, in 3 the Mind by giving it an Habit of cloſe and de- 


monſtrative Reaſoning, te might now proceed to ſhew, that the 
Underfanding is by it greatly enlarged, yea enlarged fo vaſtly, that 
an ingenious Author makes no Scruple of aſſerting, that whoever 
s ignorant of theſe Sciences, ** though they may have had the Ho- 
* nour of the Title, are yet only nominal Maſters of Arts ;” but this 
will in a great Meaſure ap under the next Head, in which we are 
to ſhew, Thirdly, the Adyantages of theſe Studies in ſome parti- 
cular Profeſſions, Sc. wiz. | 
1. That it is a uſeful Study for Children. 
2. For Tradeſmen. | 
3. For young Gentlemen. 
4. For Phyſcians, | 
5. For Divines. | i 
1. We are to ſhew chat it is a uſeſul Study for Children There 
are, ſays * Dr. Watts, * (everal of the Sciences that will more 
«© agreeably employ our younger Years, and the general Parts of 
« them may be eaſily taken in by Boys The firſt Principles and 
«« eaſier Practices of Arithmetic, Geometry, plain Trigonometry, 
« Meaſuring Heights, Depths, Lengths, Diſtances, c. the Ru- 
diments of Geography and Aftronomy, together with ſome- 
thing of Mechanics, may be eafily conveyed into the Minds 
of acute young Perſons from 9 or 10 Years old or upward. 
Theſe Studies may be entertaining and uſeful to young Ladies, 
as well. as young Gentlemen; and all who are bred up to the 
learned Profeſſions. The fair Sex may intermingle theſe with 
the Operaticns of the Needle, and the Knowledge of domeſtic 
Life. Boys may be taught to join them with their Rudiments 
of Grammar, and their Laker in the Languages. And even thoſe 
who never learn any Language but their Mother Tongue, may 
be taught theſe Sciences with laſting Benefit in early Days. 
That this may be done with Eaſe and Advantage, take theſe 
* three Reaſons. IE: 


« 1. Becauſe they depend ſa much upon Schemes and Numbers, 


ginatog 
Supplement to hie Logic, 


2X » 4A 


Images, Lines, and Figures, and ſenſible T hings, that the Ima- 3 
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10 gination or Fancy will greatly aſſiſt the Underſtanding, and ren- 


« der the Knowledge of them much more eaſy. 
« 2. Theſe Studies are fo pleaſant that they will make the dry 
* Labour of learning Words, Phraſes, and Languages, more to- 
4 lerable to Boys in a Latin School by this moſt agreeable Mixture, 
The Employment of Youth in theſe Studies will tempt them to 
2 neglect many of the fooliſh Plays of Childhood, and they will 


1 «« find ſweeter Entertainment for themſelves and their leiſure Hours, 


1 Er 1 * 


n 
898 


- 


* bya Cultivation of theſe pretty Pieces of alluring Knowledge. 

x 3. The Knowledge of theſe Parts of Science are both eaſy 

and worthy to be retained in Memory by all Children, when they 
come to manly Years, for they are uſeful through all the Parts 


2 . « of Human Life: They tend to enlarge the Underſtanding early, 
and to give a various Acquaintance with uſeful Subjects betimes. 


And ſurely it is beſt as far as poſſible to train up Children in the 
Knowledge of thoſe Things which they ſhould never forget, 
= « rather than to let them waſte Years of Life in Trifles, or in 
„ hard Words which are not worth remembering.” 

> Secondly, That the Mathematical Sciences, are uſeful to Tradeſ- 
men, or of the greateſt Service in the Conveniencies of Life and Com- 


merce, will appear by only enumerating a few of them; ſuch are, 


the regular Keeping of Accounts, Meaſuring and Gauging of Solids 
and Veſſels, c. for giving every Man his juſt Property; the Re- 
gulation of Time by Sun-dials, Clocks, Watches, Ic. the Feaſts 


of the Church by the Motion of the Sun and Moon; and Chrono- 


logy for the better Underſtanding of Hiſtory. The Conſtruction 
of Houſes for the Conveniency of Life, and of Fortifications for 
our better Defence from the Ravages of our Enemies. By theſe 


Sciences it is, that we, after the beſt Manner, conſtruct * all ſorts 


* 
gp 
n 


of Inſtruments to work with, all Engines of War, Ships, 
Bridges, Mills, curious Roofs and Arches, ſtately Theatres, 
Columns, Pendent Galleries, and all other grand Works in 


„ Building. Alfo Jacks, Chariots, Carts and Carriages, and even 


the Wheel-barrow. and whatever hath artificial Motion 
„ by Air, Water, Wind, or Cords.” By theſe Sciences weaſcer- 
> .tain the Changes or Alterations in the Air, either as to Weight or 
* , Moiſture, Heat and Cold; by Barometers, Thermometers, Hy- 
groſcopes, &c. By theſe Sciences we conſtruct Globes, Spheres, 
DODrreries, &c. for the readier conveying Ideas of the Motion of 
the Sun, Stars, and Planetary Bodies. By theſe Sciences we are 
” furniſhed with Teleſcopes, Microſcopes, &c. by which the Organ 
of Sight is urprizingly extended and augmented. + © How ſur- 
« prized had the Antients been, if they had been told that their 
«« Poſterity, by the Help of ſome Inſtruments, ſhould one Day ſee 


2 a Heaven that was unknown to them, and Plants and Animals 


« they did even ſuſpect it was poſſible to exiſt,” 


9 Emerſon's Mechanics ip the Preface, 4 Fort-nell;'s Speech. 
Mathis 
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Matheis «© now explains all the Phznomena of Motion; 
* which involve almoſt every Branch of Natural Philoſophy. She 
« purſues the Rays of Light in the Immenſity of ætherial Space; 
« pervades all Subſtances through which they penetrate, detects 
« them in all the Mazes of Reflection ind Refraction, and com- 
e pels them to diſcover thoſe Objects which either Diſtance of 
& Minuteneſs had ſo long concealed. She has ſtretched her Line 
e round the World on which we live, has determined its Magni- 
<« tude, and deſcribed its Figure; ſhe has pointed out to Geogra- 
© phy the true Situation of every Sea, and every Shore, and 
<« and taught the Mariner to purſue his Way without Deviation 
* wherever bound, though the Wave that cloſes after him leaves 
* no Track; and the Land which ſinks below the Horizon affords 
* no Direction.“ | 

In ſhort, the Uſefulneſs of theſe Sciences even in Mechanical Pro. |, 
ſeſſions is very great: For what could the Architect, Shipwright; 
Optician, Painter, c. perform without ſome Knowledge in the 
Mathematics? A complete Architect and Shipwripht muſt have 
conſiderable Knowledge in Geometry and Mathematics, for draw - 
ing their Deſigns, and judging of the Strength, &c. of their 
Works. The Optician ought to underſtand the Laws of Refrac- 
tion and Reflection, the Foci of Glaſſes, Mirrors, c. and the 


Painter, the Principles of Perſpective. And to the Mathematics 


it muſt be owned the principal Improvements in theſe Arts have 
been owing, though the generality of Workmen are ignorant there- 
of. In a Word, how could we perform the neceſſary Helps of So- 
ciety ? without theſe ineſtimable! theſe admirable Arts ! 

3- That Mathematical Sciences are proper Studies for young 
Gentlemen. | mY 
Mr. Ray was fo fully perſuaded of the Uſefulneſs of theſe 
Studies to young Gentlemen, that, he ſays, . I-——do earneſtly 
* exhort thoſe that are young, eſpecially Gentlemen, to ſet upon 
<< theſe Studies, and take ſome Pains in them.“ For he adds, he 
does not © ſee what more ingenious and manly Employment they 
« can purſue ; tending. more to the Satisfaction of their own 
Minde, and the IIluſtration of the Glory of God. For He is 
c wonderful in all his Works”. Mr. Ray is alſo of Opinion, 
that, did but young Men fill up that Time with theſe Studies, 
1 which lies upon their Hands, which they are incumbered with, 
9 _ troubled how to paſs away, much might be done, even 

44 fo. | 

Dr. Warrs makes this Obſervation f That where Sta- 
« dents, or indeed any young Gentlemen, have in-their early Years 
made themſelves Maſters of a Variety of elegant Problems in the 
< Mathematic Circle of Knowledge, and gained the moſt eafy, 
«« neat, and ee ee ee in Natural Philoſophy, with 
«« ſome ſhort and agreeable Speculations or Practices in any other 


* MefT, Maupertuis's Speech to the Royal Academy at Berlin; ſee Gentleman's 
Magazine, Vol. 21, Þ In his Wiſdom of God in the Creation, p. 203. I In 
the Spptement te his Logic, | 
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of the Arts and Sciences, they have hereby laid a Foundation 
. for the Eiteem and Love of Mankind among thoſe with whom 
chey converſe, in higher or lower Rank ot Life; they have 
. been often guarded by this Means from the Temptation of no- 
* . cent Pleaſures, and have ſecured both their own Hours, and the 
Hours of their Companions, from runing to Wafte-in Santering. 
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o T and Tries, and from a thouſand Impertinences in filly Dialogues. 
— „Gaming and Drinking, and many criminal and fooliſh Scenes 
ay * of Talk and Action, have been prevented by theſe innocent and 
nd improving Elegancies of Knowledge.” 
on This learned Gentleman in another Place fays, that, “ beſides 
„es the common Skill in Accounts which is needful for a Trader, 
rds chere is a Variety of pretty and uſeful Rules and Practices in 
* Arithmetic, to which a Gentleman ſhould be no Stranger; and. 
10. if his Genius lie that Way, a little Infight into Algebra would 
nt. de no Diſadvantage to him. It is fit that young People of any 
he Figure in the World ſhould fee ſome of the Springs and Clues 
ve * whereby fkilful Men, by plain Rules of Reaſon, trace out the 
vw. * moſt deep, diſtant, and kidden Queſtions; and whereby they 
* * find certain Anſwers to thoſe Enquiries,. which, at firſt View, 
_ © ſeem to lie without the Ken of Mankind, and beyond the Reach 


he of human Knowledge. It was for Want of alittle more general 
* Acquaintance with Mathematical Learning in the World, that a 


as = good Algebraiſt and Geometer were accounted Conjurers a Cen- 
— tury ago, and People applied to them, to ſeek for loft Horſes 
50. and ſtolen Goods.“ | | E 


'* Young Gentlemen ſhould know ſomething of Geometry, ſo 
5 far at leaf as to underſtand the Names of — various Lines and 
 & Angles, Surfaces and Solids; to know what is meant by a right 
OY Line or a Curve, a right Angle, Sc. The World is now grow 
ay ſo learned in Mathematical Science, that this ſort of Language is 
often uſed in common Writings and Converſations, far beyond 
* what it was in the Days of our Fathers. And beſides, without 
„ ſome Knowledge of this Kind, we cannot make any farther 
wy * Progreſs toward an Acquaintance with the Arts of Surveying, 
* Meaſuring, Geography, and Aſtronomy, which are fo enter- 
7< taining and ſo uleful an Accompliſhment to Perfons of a polite 
Education. Geography, and Aſtronomy, are exceeding de- 
4 * lightful Studies. The Knowledge of the Lines and Circles of 
che Globes of Heaven and Earth is counted fo in our 
mY Age, chat no Perſon of either Sex is now eſteemed to have had 
8 an elegant Education without it. Even Tradeſmen and the 
4 4 Actors in common Life ſhould, in my Opinion, in their younger 
8 » Years, learn ſomething of theſe Sciences, inſtead oe 
wearing out ſeven Years of Drudgery in Greet and Latin. | 
” © Ttis of conſiderable Advantage, as well as Delight, for Man- 
4 * ind, to know a little of the Earth on which they dwell, and of 
er © < the Stars and Skies that ſurround them on all Sides. It is almott 
by 9 © neceſſary for young Perſons, who pretend to any thing of In- 


1 f * Watts on Education, 
of | ſruchon 
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* ſtruction and Schooling above the loweſt Rank of People; to 
get a little Acquaintance with the ſeveral Parts of the Land and 
Sea, that they may know in what Quarter of the World the 
chief Cities and Countries are ſituated. — Without this Know- 
9 ledge we cannot read any Hiſtory with Profit; nor ſo much a 
« underſtand the common News-Papers. It is neceſſary alſo to 
„ know ſomething of the Heavenly Bodies; their various Motions * 
« and Period of Revolution, that we may underſtand the Ac- 
counts of Time in paſt Ages; and the Hiſtoties of antient Na- 
4 tions; as well as know the Reaſons of Day and Night, Sum- 
« mer and Winter, and the varigus Appearances and Places of the 


„Moon, and other Planets. Then we ſhall not be terrified at 


<< every Eclipſe *, nor preſage and foretel public Deſolations at the 


« Sight of a Comet: We ſhall ſee the Sun covered with Darkneſs, | : 


« and the Full Moon deprived of her Light, without foreboding 


« Imaginations that the Government is in Danger, or that the 


World is come to an End. This will only incteaſe rationa} 
* Knowledge, and guard us againſt fooliſh and ridiculous Fears, 
« but it will amuſe the Mind moſt agreeably; and it has a moſt 
happy Tendency to raiſe in our Thoughts the nobleſt and mot 
1% magnificent Ideas of God by the Survey of his Works, in their 
1 ſurpriſing Grandeur and Divine Artifice. Natural Philoſophy, 
* atleaſt in the more general Principles and Foundation of it, 


4 ſhould be infuſed into the Minds of Youth. This is a very 


« bright Ornament of our rational Natures, which are inclined to 


e be inquiſitive into the Cauſes and Reaſons of Things. A Courſe 


« of Philoſophical Experiments is now frequently attended by the 
% Ladies as well as Gentlemen, with no dall leaſure and Im- 
* provement. God and Religion may be better known, and 


_ * clearer Ideas may be obtained of the amazing Wiſdom of our 


« Creator, and of the Glories of the Life to come, as well as of 
* the Things of this Life, by the rational Learning, and the 
* Knowledge of Nature, that is now ſo much in Vogue 
«« Theſe Things will enlarge and refine the Underſtanding, im- 
prove the Judgment, and bring the Faculty of Reaſoning into 


< a juſter Exerciſe, even upon all manner of Subjects.“ Other 


Paſſages might have been added from the learned Mr. Lock's 
Eſſay on Education and Mr. CLaxx's Eſſay on Study; but what 
is already { pow is ſufficient to ſhew that Mathematical Learning is 
very uſeful to young Gentlemen: We therefore proceed to ſhew, 


* The Chineſe have ſuch an odd Notion of an Eclipſe of the Sun or Moon, 
that they, at the Beginning of an Eclipſe, beat their Drums and Kettles, in Hopes 
to frighten away a prodigious great Monſter whom they fancy to be in Heaven, and 
going to deyour tbe Sun or Moon; and hence, while the Aſtronomers are making 
their Obſervations, the Mardarins belonging to the Court of Lipou fall on theit 
Knees in the Palace, and, looking towards the Sun, expreſs their Concern for him, 
and implore the Dragon to have Compaſſion on the World, and not deprive them 


of the Light of this glorious Planet, | 
Fourthly, 
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IF more a Perſon read, the more likely he was to be miſled and con- 
founded, unleſs he confined himſelf to read barely the experimen- 
tial Knowledge of a few celebrated Names. But now, ſince the 
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Fourthly, That an Acquaintance with the Mathematical Scien- 


res is of great Service in the Study of Medicine, and other Arts 
relating thereto. Before the Diſcovery of true Philoſophy, the 
Art of Chymiſtry and Medicine were made up of unintelligible 
Terms, falſe Hypotheſes, and Metaphyſical Jargon: Hence the 


great Diſcoveries of the moſt learned NewTon, we are enabled 
do enquire into the Principles of Chymiſtry and Medicine in a ra- 
Z tional Manner, from the Knowledge of the Laws of Motion and 
Action of Bodies. Now we are enabled to make more accurate 
and deeper Enquiries into the Nature of the Animal Oeconomy, ſo 
= neceſſary to the Improvement of the Art of Healing. For, ſince it 
is confirmed by the modern Obſervations and Improvements in 
Anatomy, © That the Animal Body is a pure Machine, and that 


e 


all its Operations and Phænomena, with the ſeveral Changes 


which happen to it, are the neceſſary Reſult of its Organizatioa 
= « and StruQure ;” it follows, that ſuch as are uainted with 


Mathematical Philoſophy are beſt able to ſtudy the Animal Oeco- 
= nomy, and conſequently, ceteris paribus, are better qualified for 
curing Diſeaſes. 


This may be ſupported by the Authority of ſeveral Men of the 


preateſt Eminence in their Profeſſion ; ſuch as Dr. Boerhaave, Dr. 


; Mead, Dr. Keil, Dr. Morgan, c. 
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+ © Some Things, fays Dr. Boerbaave, © the Knowledge of 
which a few Years ago was deſpaired of, are now, from ſimple 
and indiſputable Experiments of the Senſes, demonſtrated in a 


* Geometrical Way by Mechanics. Conſult for this Purpoſe — thoſe 


Problems which Pitcairne propoſed to the learned World, and 
demonſtrated. Examine what Scheiner, Des Cartes, and Huygens 
have written on the Eye; and what Kircher, Scheihammer, and 
Moreland have taught us concerning the Ear and Hearing. Alt 
theſe prove, beyond Contradiction, the Uſefulneſs of Mechani- 
cal Knowledge in Medicine; and ſhew what might be expected, 
were the Uſe of it introduced into the falutary Art by ſome 
ſkilful Phyſicians, and perſiſted in for ſo long a Time as human 
Patience has been able to endure the idle Syſtems of ſome Sects 
in Medicine, 

All theſe Things will be allowed to be true, and the Uſ-fulneſs 
of Mechanic Learning in Medicine is acknowledged, with reſpe& 
to the Theory: But it is very commonly ſaid, that Mechanic Know- 
ledge is of no Service at all to a practical Phyſician. This plauſible 
DiftinQtion, made with ſo much Confidence, does not appear to 
me to be conſiſtent; for I do not ſuppoſe that by Theory they mean 
any other than what clearly ſhews, from proximate Cauſes, what is 
the Life of a Man in Health. If this be admitted, as it ought to be, 


* Preface to Mergan's Philoſophical Principles of Medicine, t Ia this 
Oratie de Uſu R atiecinii Neci anici in Medicind. 
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ce jt will follow, that this Science affords us the beſt Aſſiſtances for the 
% Knowledge and Cure of Diſeaſes. For he who knows the Cauſes 
« of perfect Health, muſt, whenever they are deficient, be very 
« well qualified to comprehend the Origin and Nature of ſuch De- 
« fe, that is, the Diſeaſe ; and certainly he who has the cleareſt 
« Nation of the immediate Cauſe of Sickneſs, is the fitteſt Perſon 
« to encounter with it: Juſt as it is in a Clock, where every one 
« obſerves where the Hand deviates, but none knows how to cor- 
rect it according to Art, but he who, knowing the exquiſite Struc- 
« ture of the Machine, can both find out the Defects of the Parts, 
« and Remedies for the ſame. So that there is not a Truth in the 


* 
oo 


to apply to his own Advantage in Practice; and, conſequently, 
to confeſs the Excellency of the Mechanic Science in 'Theory is 
eto grant its Uſefulneſs in Practice.“ 

Dr. Mead, having given a Mechanical Account of Poiſons, con- 
cludes in his Preface, ** that, if fo abſtruſe Phænomena as theſe 
come under the known Laws of Motion, it might very well be 
taken for granted, that the more obvious Appearances in the 
« {fame Fabric are owing to ſuch Cauſes as are within the Reach of 


* 
* 


« Theory of Medicine, which a ſkilful Artiſt does not know hoW?? 4 


« Geometrical Reaſoning ; and that therefore, as the firſt Step to- 


*«« wards the Removal of a Diſeaſe is to know its Origin, ſo he is 
« likely to be the beſt Phyſician, who, having the fame Aſſiſtance 
« of Obſervations and Hiſtories with others, beſt underſtands the 
% human Oeconomy, the Texture of the Parts, Motions of the 
© Fluids, and the Power which other Bodies have to make Altera- 
* tions in any of theſe, 

„Nor indeed ought any one to doubt of this, who con- 
« ſiders that the Animal Compages is not an irregular Maſs, and 
* diſorderly Jumble of Atoms, but the Contrivance of infinite 
« Wiſdom, and the Maſter-piece of that creating Power, who 
has been pleaſed to do all Things by eltablihed Laws and 
Rules, and that Harmony and Proportion ſhould be the Beauty 
of all his Works. 

It were therefore heartily to be wiſhed, that thoſe Gentlemen, 
* who are fo much afraid of introducing Mathematical Studies, 
« that is, Demonſtration and Truth, into the Practice of Phyſic, 
«© were ſo far at leaſt inſtructed in the neceſſary Diſciplines, as to 
« be able to paſs a true judgment, what Progreſs and Advances 
* may be made this Way. They would not then perhaps decry an 
« Attempt of fo much Moment to the Welfare of Mankind, as 
* vain and impoſſible; becauſe it is difficult, and requires Appli- 
cation and Pains. 

« It is very evident, that all other Methods of improving Me- 
e dicine have been found ineffectual, by the Stand it was at for 
„ above two thouſand Years; and that, ſince of late Mathematici- 
* ans have ſet themſelves to the Study of it, Men already begin to 
« talk ſo intelligibly and comprehenſibly, even about abſtruſt Mat- 
ters, that it may be hoped in a ſhort Time, if thoſe, who are 
« deſigned for this Profeſſion, are early, while their Minds and 


% Bodics 


GENERAL PREFACE. 


i Bodies are patient of Labour and Toil, initiated in the Know- 


« ledge of Numbers and Geometry, that Mathematical Learning 
« will be the diſtinguiſhing Mark of a Phyſician from a Quack; 
and that he who wants this neceſſary Qualification, will be as r1- 
„ diculons as one without Greek or Latin. „ 
40 The Diſſertations of Dr. Pitcairne, the Honour of his 
„ Profeſſion in Scotland, are a convineing Proof of the Advantage 
of ſuch a Mechanical Way of reaſoning: Nor could Malice itſelf 
1 deny this, were not Ignorance in Confederacy With it, which 
will ſecure any one from being benefited by the moſt uſeful De- 
% monſtrations.” | EM 
* Dr. Keil ſays, „As all Diſeaſes whatſoever, which are inci- 
dent to human Bodies, are in reality nothing elſe than Diſorders 
= << of the Animal OQeconomy ;, the Quantity and Quality of which 


are more or leſs clearly underſtood, in Proportion to the Know- 


10 ledge of the Oeconomy itſelf; whatſoever can explain it, muſt 
= «+ alſo add Light to the occult Natures of Diſeaſes, eſtabliſh the Prac- 


= cc tice of Phyſic upon a ſurer Foundation, and enable Phyſicians 


to make truer and more certain Judgments, in moſt Caſes. 

Ne There are many Phænomena of the Animal Oeconomy, 
Which the Ages paſt thought inexplicable, which have now by 
„ ſeveral been made the Subjects of Geometrical Demonſtration 

and if there were ſufficient Data, as they are called, I do not 

% doubt but thoſe Phænomena, which now torture the Brains of 

* Philoſophers, 'would be clear to all. For, if ſome Things, 

„which to former Ages have appeared unaccountable, are clear to 

the preſent Age, why ſhould not Poſterity, happier than our- 

ſelves, and ſtudious of the Good of Mankind, and their own 
Reputation, diſcover the Things which have been long earneſtly 

'** ſought after by the Learned, and are ſtill involved in Dark- 
neſs? This is by no Means to be deſpaired of, if we conſider the 

„ Progreſs that has already been made, notwithſtanding the Me- 

chanical Philoſophy, as applied to Phyſic, is ſtill in its Infancy. 

Yi There were formerly ſome Phyſicians, nor are there 

<< wanting, even fince the Improvement of Phyfic by Philoſophy, 
*<© ſome who think that the Art of curing Diſeaſes is only to be 

promoted by Experiments, by obſerving what Things are hurt- 
ful, what beneficial in each Diſeaſe ; and that the Study of the 
hidden Natures of Things is altogether ſuperfluous, and of as 
little Uſe to a Phyſician, as it would be to a Sailor to know the 
of Reaſon of the Flux and Reflux of the Sea, or the wonderful 

& © Theory of the Loadſtone. But, if we diligently conſider the 

* Number of Diſeaſes, their diſſe ent Species, different Appear- 
= ** ances, according to the almoſt infinite Variety of the Conſtitu- 

tions of our Bodies, and the Air in which we live: If we reflect 
== © likewiſe on their various Complications, on the almoſt infinite 

Variety of Medicines, and the critical Times of ufing ſometimes 

** one, and ſometimes another, and even ſometimes of abilainins 

** from them altogether, we may as well expect that a blind Man 

* Would ſhoot flying, or one that is deaf tune an Organ, as chat 


* Io his EAays on the Animal Oeconcmy (in the Preface.) 
a 2 « a Phy- 
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c a Phyſician, led only by that blind Guide Experience, ſhout 
« cue Diſeaſes ; and whoſoever judges otherwiſe, muſt either not 
„ have conſidered theſe Things, or not ſufficiently have attended 
\ „ to them. | 
„ But, tho' I would fain perſuade the Students of Phyſic, 
„ that the Knowledge of the Animal CEconomy is highly neceſſary 
to be acquired, yet I do not deny but that Experiments have 
6 their U.“ 
In ſhort, Natural Philoſophy and Diſeaſes muſt go Hand in 
« Hand, in the improving the Art of Curing ; it is not poſſible to 
« make any Uſe of the laſt without the Knowledge of the firſt. 3 
And I may venture to ſay, that there is no Man that practiſes, but 
«© who does it upon ſome Knowledge of the Animal Cf£conomy, or 
„ ſome Notions of his own, which are more or leſs clear, accord- 
ing to his Skill in Natural Philoſophy. And, for the Truth of 
« this, I appeal to Dr. Sadenbam's own Writings, who, by his Phi- 
„ lofophizmg, has evidently ſhewn us the ORR that Science 
«© he ſo much decried, and ſo little underſtood, He was undoubt- 
« edly a great Man, and the World will always be obliged to 
«© him for his accurate Hiſtories of Diſeaſes ; but there is no Man 
« without Errors, and, where one of his deſerved Character falls 
into a Miſtake, it does a great deal more Hurt, than if Hun- 
«« dreds of others of leſſer Note had been guilty of the ſame.” 
Dr. Morgan ſays *, © ſince the animal Body is a Machine, and 
„ Diſeaſes are noꝛhing elſe but its particular Irregularities, De- 
1 fects, and Diſorders, a blind Man might as well pretend to regu- 
„late a Piece of Clock work, or a deaf Man to tune an Organ, 
as a Perſon ignorant of Mathematics and Mechaniſm to cure 
Diſeaſes, without underſtanding the natural Organization, 
Structure, and Operations of the Machine which ne undertakes 
«* to regulate. x 
As there are two Things neceſſary to conſtitute a good Philo- 
«« ſopher, namely, a juſt Acquaintance with the Phænomena of 
Nature, grounded upon accurate Obſervations and Experiments; 
and a competent Skill in Arithmetic, Geometry, and Algebra, 
to enable him to reduce the Forces and Operations of Bodies to 
a Calculus, in Order to find out the Adequation and Proportion 
Wil « between the natural Cauſes and their Effects: So the like Ma- 
11 * thematical and Mechanical Reaſoning, joined with the. Hiſtory 
Bath «« of Diſeaſes, their Symptoms and Cure, drawn from Experience, 
Milk « are both neceſſary in Phyſicians, and one without the other is 
| "Mi *+ altogether inſufhcient. It is a ble ſurpriſing therefore to hear 
. ſome Gentlemen of the Faculty declaim againſt Mathematical 
lil « and Mechanical Theories in Re Medica, ſince this is in Effect to 
ö maintain, that Medicine is grounded upon no Principle at all; 
10 that, if Diſeaſes are cured, it muſt be by Chance; and that con- 
1 e ſequently there is no Difference, but that of a Diploma, between 
| %a Phyſician and a Quack. lis evident to all Experience, that 
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* In the Preface to kis Philoſophical Principles of Medicine, 
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new Species of Diſeaſes, or new Symptoms attending the ſame 
Diſeaſes, daily ariſe and offer themſelves in the Practice of every 
Phyſician, in which the Hiſtories of Diſeaſes can be of little 
Uſe: And in this Caſe, where Experience fails, as it will in a 
thouſand Inſtances, every one, how much ſoever he may declaim 
againſt Theories, preſcarly recurs to his own Theory, ſuch as it 
is, true or falſe, right or wrong, and accordingly attempts the 
Cure at leaſt for Experiment's Sake; and fo the Patient often 
pays dear for what the Doctor decries, only becauſe he does not 
underſtand. But I muſt do our Phyſicians the Juſtice to own 
that they now ſeem pretty generally diſpoſed to abandon My- 
ſtery for plain Senſe, and to ſubſtitute demonſtrative and ex- 
perimental Truths, in the Room of unintelligible Terms, occult 
Qualities, precarious Hypotheſes, and that infinite umble of 
Chymicaland Metaphyſical Jargon, which had a long T ime paſſed 
for the Rationale of Medicine. A moderate Skill in the Mathe- 
matics, and a tolerable Acquaintance with the Mechanical Pow- 
ers, begin to be reckoned a neceſſary Qualification for one who 
would make a Figure in his Profeſſion ; and 'tis to be hoped, 
that this, in Time, will come to be allowed as the true Cha- 
racteriſtic of a rational Phyſician, as diſtinguiſhed from an Em- 
pyric. And indeed, ſince it is the Buſineſs of a Phyſician to 
aſſiſt Nature in its Operations under the moſt nice and difficult 
Circumſtances, it is impoſſible he ſhould acquit himſelf herein 
with Satisfaction and Succeſs, or act otherwiſe than at blind 
Random, if he has not the Skill of applying, as Occaſion ſerves, 
Mathematical Quantities and Proportions to the Mechanical 
Powers; upon which all the Laws of the Animal Economy, and 


'* the Effects and Conſequences of Motion in the mutual Action and 


Re- action of Bodies, entirely depend. 
«* Tis from the Knowledge of the Animal Economy only, 
or the Laws and Principles of 3 in the Animal Mach ine, 
that the Diſeaſe can be found out by a rational Deduction from 
the Symptoms, and from hence alone can the general Indications 
of Cure be taken. For he who is ignorant of the Diſeaſe, or the 
real internal State of the Organs and Fluids in which the Diſeaſe 
conſiſts, can never form any rational Judgment of the moſt pro- 
per Methods of Cute. 
Any one, by a little Reading, may eaſily inform himſelf of the 
real or reputed Powers, Virtues, and Properties of Medicines, 
ſo far as the Experiences of others have been committed to Wri- 
ting, and reduced to general Rules; but this is the leaſt Part of 
a Phyſician, and he who only knows thus much, knows only 
how to act at Random and to do Miſchief. Every Apothecary 
(or even his Man at a Year's Standing) may be acquainted with 
the ſeveral Claſſes of Medicines made up by him, or ſold in his 


Shop ; he may be well verſed in the ſeveral Tribes of Simples 
and Compounds, and be ſufficiently acquainted with the ſeveral 
Claſſes of Cathartics, Emetics, Sudorifics, Diuretics, &c. and 


1 yet be no better a Phyſician than his Hot ſe. Tis one thing 
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to know how to bleed, . purge, yomit, Sc. and a quite different 
thing to know when, and under what particular Circumſtances, 
either the one or the other of theſe is to be choſen ; how far to 
be allowed, and when or by what Means to be moderated and 
te reſtrained. The former may be got by Reading, or Learning 
% by Rote; but the latter can only be obtained by a juſt Acquaint- 
& ance with that Part of Natural Philoſophy which reſpects the 
% Animal C:conomy.” ; 
Inſtances of the great Uſefulneſs of Mathematical Learning, 
in the Art of curing Diſeaſes, might be given from ſeveral Au- 
thors; but one from Dr. Mead's Medical Precepts will be ſuffi- 
cient. In that truly valuable Work, the learned Author, diſcour- 
ſing on the Cure of the Gutta Serena, ſays} „That he had found by 
t the Laws of Optics that certain Corpuſcles, floating in the aqueous 
Humour of the Eye, could not be the Cauſe of this Diſeaſe, ac- 
cording to the common Opinion; becauſe they muſt be too near 
the Bottom of the Eye to be able to depict their Image there. 
« Wherefore there was a Neceſſity of ſeeking ſome other Caule ; 
&« and. whether I have found the true one is ſubmitted to the Ma- 
« thematicians, For my Part, I cannot help thinking, that this 
Invention is a remarkable Inſtance of the great Ute of true Ma- 
thematical Knowledge towards eſtabliſhing a right Method of 
c Practice.“ 5 
Such great Diſcoveries having already been made by Mechanical 
Reaſoning, though ſo lately applied to the Art of curing Diſeaſes, 
Mr. Brown might well conclude his Encomium on Dr. Merger”: 
Principles of Medicine with theſe poetic Lines: 


cc 
cc 
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cc 
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« My raptur'd Muſe ſees with prophetic Eyes 

New Ages roll along, new Nations rife : 

«« Sees Phyſic on Mechanic Reaſoning climb, 

«« And raiſe a Structure to the Skies 5 5 

Sees Sickneſs fled, Health bloom in ev'ry Face, 

And Age creep on with ſlow reluctant Pace. 
Experience with her Torch ſhall guide our Youth, 
ö Scatter the Miſts, and light the Way to Truth. 


According to Dr. Arad, © it proceeds from various Cauſes, of which th: 


moſt common is an Obſtructſon gradually formed in the Arteries of the Retina 
© by a ſizy Blood, For the Conſequence of this Obſtruction is, that the Rays 

of Light, which ſhould depict the Images of Objects on the Bottom of the 
Eye, falling on theſe dilated. Blood-veſſels, produce no Effect; whence th* 
Sight is either diminiſhed, or entirely loſt, according to the Degree of the Ob- 
<«, firuttic, Again, this Diſeaſe is ſometimes owing to a Palſy of the Nerves oi 

this Membrane; as in ſome Meaſure deftroys their Senfibility ; whereby the 
<« Impulſe of the Corpuſcles of Light on them is not ſufficient to make then 
tranſmit Objetts to the Brain. In fine, I have obſerved that this Species of 
*© Blindneſs is alſo occaſioned by a Preſſure on the Optic Nerves, either by the Ex- 
* travaſation of a glutinous Humour, or by a hard Tumour formed upon the Place, 
<« where they paſs from their Tbalami into the Eyes; whereby the Paſſage of the 
Animal Spirits to the Brain js totally intercepted.” — Grounding his Method 


of Practice on theſe Cauſes, he has cured ſeveral of a Diſeaſe which was gene- 
rally reckoned incurable, 


60 While 


9 n 


"GENERAL PREFACE. 


& While dark Hypotheſis no more prevails, 

«« Nor Pupils liſten to romantic Tales; 

4 Nor proud Authority, with bugbear Rules, 

“ Controuls the Church, nor dictates in the Schools. 
But Liberty fits Goddeſs of our Iſle, | 
« And peaceful Bleſſings all around her'{mile ; 

« Darkneſs and Bigotry before her fly, 

« And Truth and Virtue grow beneath her Eye.“ 


As to the Uſefulneſs of Mathematical Learning to Divines, it 


may be ſufficient to give what Dr: Warts fays on this Subject, in 
the Dedication of his Aſtronomy and Geography, viz. © I ſhall be 


66 
cc 


told perhaps, that theſe Sciences are not my ſpecial Province. 
It is the Knowledge of God, the Advancement of Religion, and 


«© Converſe with the Scriptures, are the peculiar Studies which 
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Providence has aſſigned me. I know it, and I adore the Divine 


Favour, But I am free and zealous to declare, that, without 


commencing ſome Acquaintance with theſe Mathematical Sci- 
ences, I could never arrive at fo clear a Conception of many 
Things delivered in the Scriptures ; nor could J raiſe my Ideas 
of God the Creator to ſo high a Pitch: And Tam well aſſured 
that many of the Sacred Function will join with me, and ſupport 
this Aſſertion from their own Experience. | 

— lf we look down on the Earth, At is the Theatre on which 
all grand Affairs recorded in the Bible have been tranſacted. 


How is it poſſible that we ſhould trace the Wanderings of Abra- 


ham, that great Patriarch, and the various Toils and Travels of 
Jacob, and the Seed of J/-ael in ſucceſſive Ages, without ſome 
Geographical Knowledge of thoſe Countries? How can our 
Meditations follow the bleſſed Apoſtles in their laborious Jour- 
neys through Eurep? and Aſia, their Voyages, their Perils, their 


Shipwrecks, and the Fatigues they endured for the Sake of the 


Goſpel ; unleſs we are inſtructed by Maps and Tables, wherein 
thoſe Regions are copied out in a narrow Compaſs, and exhi- 
bited in one View to the Eye? If we look upward with David 
to the Worlds above us, we conſider the Heavens as the Wark 
of the Finger of God, and the Moon and the Stars whichyhe 
hath ordained : What amazing Glories diſcover themſelves to 
our Sight? What Wonders of Wiſdom are ſeen in the exact 
Regularity of their Revolutions ? Nor was there ever any thing 
that has contributed to enlarge my Apprehenfions of the im- 
menſe Power of God, the Magnificence of his Creation, and his 
own tranſcendent Grandeur, fo much as that little Portion of 
Aſſrouomy which I have been able to attain. And I would not 
only recommend it to young Students for the ſame Purpoſes, but 
I would perſuade all Mankind, if it were poſſible, to gain ſome 
Degrees of Acquaintance with the Vaſtneſs, the Diſtances, and 
and the Motions of the Planetary Worlds, on the fame Account. 
It gives an unknown Enlargement to the Underlanding, and 
affords a divine Entertainment to the Soul and its better Pow- 
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te ers. With what Pleaſure and rich Profit would Men ſurvey 
« thoſe aſtoniſhing Spaces in which the Planets revolve, the Huge- 
«« neſs of their Bulk, and almoſt incredible Swiftneſs of their Mo- 
« tions? And yet all theſe governed and adjuſted by ſuch unerring 
« Rules, that they never miſtake their Way, nor loſe a Minute 
« of their Time, nor change their appointed Circuits in ſeveral . 
« Thouſands of Years. When we muſe on theſe Things, we may 
« Joſe ourſelves in holy Wonder, and cry out with the Pſalmiſt, 4 
&« Lord, what is Man that thou art mindful of him, and the Son of Man 
46 that thou ſhoulaſt wifit him? a 8 | ] 

4 

$ 

e 


Laſtly, upon the Whole, are the Mathematics ſo truly noble, 
uſeful, and excellent, as has been juſt now repreſented ? And ſhall 
ve affect the vain Trappings of Words, and the Deluſions of a 

« painted Speech, while the Nature of Things lies unregarded, 
«+ and the Ute of plain Reaſon is ſet aſide i” No! but rather © let 
t us take à View of theſe Sciences in all their Splendor, dignified 
<« in the Robes of Nobles, glorying in the Titles of Princes, and 
« fitting upon the Thrones of Kings themſelves.” For, to ſum 
of up the Whole in the Words of Dr. Barroav *, let us ſtudy © the 
' ol Mathematics, which effectually exerciſes, not vainly deludes, 
4 «« nor vexatiouſly torments ſtudious Minds with obſcure Subtil- 
e ries, perplexed Difficulties, or contentious Diſquifitions ; which + 
| * conquers without Oppoſition, triumphs without Pomp, com- 
ij * pels without Force, and rules abſolutely without the Loſs of 
| Liberty; which does not privately over-reach a weak Faith, but 
openly aſſaults an armed Reaſon, obtains a total Victory, 
and puts on inevitable Chains; whoſe Words are ſo many Ora- 
racles, and Works as many Miracles ; which blabs out nothing 
1 raſhly, nor deſigns any thing from the Purpoſe : But plainly 
1 +© demonſtraies, and readily pertorms all Things within its Com- 
To! «« paſs; which obtrudes no falſe Shadows of Science, but the very. 
Wit! Science itſelf : The- Mind firmly adhering to it, as ſoon as poſ- 
ſeſſed of it, and can never afterwards, of its own Accord, deſert 
it, or be deprived of it by any Force of others. Laſtly, (ſays 
he) the Mathematics, which depends upon Principles clear to 
the Mind, and agreeable to Experience ; which draws certain 
Concluſions, inſtructs by profitable Rules, unfolds pleaſant 
Queſtions, and produces wonderful Effects; which is the fruit- 
ful Parent of, I had almoſt ſaid, all Arts, the unſhaken Found- 
<< ation of Sciences, and the plentiful Fountain of Advantage to 
human Affairs. In which laſt Reſpect, we may be ſaid to re- 
cee from Mathematics the principal Delights of Life. Secu- 
** rities of Health, Increaſe of Fortune, and Conveniencies of La- 
bour. That we dwell elegantly and commodiouſly, build de- 
cent Houſes for ourſelves, erect itately Temples to God, and leave 
wonderful Monuments to Poſterity : That we are protected by 
** thoſe Ramparts from the Incurſions of the Enemy, rightly uſe 


* Tn his Inangural Oration on Ii: Admittance to the Profeſſorſhip at Cambridge, 
anrexed to his Mathematica! Lectures. 
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4 & Arms, {kilfully Fo. an Army, and manage War by Art, and 


„ not by the Madneſs of wild Beaſts : That we have ſafe Traffic 
we through the deceitful Billows, paſs in a direct Road through the 


„ trackleſs Ways of the Sea, and arrive at the deſigned Ports, by 
„the uncertain Impulſe of the Winds: That we rightly caſt 


up 
our Accounts, do Buſineſs expeditiouſly, diſpoſe, tabulate, and 
calculate ſcattered Ranks of Numbers, and eaſily compute them, 

+ though expreſſive of huge Heaps of Sand, nay, immenſe Hills 
of Atoms : That we make pacitic „ of the Bounds of 
Lands, examine the Momentums of Weights in an equal Ba- 
lance, and diſtribute every one his own by a juſt Meaſure; that 
with a light Touch we thruſt Bodies forward, which Way we 
will, and ſtop a huge Reſiſtance with a very ſmall Force; that 
we accurately delineate the Face of this earthly Orb, and ſub- 
ject the Economy of the Univerſe to our Sight: That we aptly 
2% digeſt the flowing Series of Time, diſtinguiſh what is acted by 
due Intervals, rightly account and diſcern the various Returns 
of the Seaſons, the ſtated Periods of the Years and Months, the 
alternate Increaſements of Days and Nights, the doubtful Limits 
of Light and Shadow, and the exact Difference of Hours and 
Minutes; that we derive the Solar Virtue of the Sun's Rays to 
our Uſes, indefinitely extend the Sphere of Sight, enlarge the 
near Appearances of Things, bring remote Things near, diſco- 
ver hidden Things, trace Nature out of her Concealments, and 
#© unfold her dark Myſteries : That we delight our Eyes with 
beautiful Images, cunningly imitate the Devices and 22 
the Works of Nature, Imitate did I ſay? Nay excel; while 
2 we ſorm to ourſelves Things not in Being, exhibit Things ab- 
'$ ſent, and repreſent Things paſt; that we recreate our Minds, 
and delight our Ears, with melodious Sounds, attemperate the 
jnconſtant Undulations of the Air to Muſical Tunes, add a plea- 
oF fant Voice to a ſapleſs Log, and draw a ſweet Eloquence from 
Ma rigid Metal; celebrate our Maker with harmonious Praiſe, 
and not unaptly imitate the bleſſed Choirs in Heaven: That we 
approach and examine the inacceſſible Seats of the Clouds, di- 
& ſtant Tracts of Land, and unfrequented Paths of the Sea; lofty 
& Tops af Mountains, low Bottoms of Valleys, and deep Gulphs of 
the Ocean; that we ſcale the ztherial Towers, freely range 
# thro the celeſtial Fields, meaſure the Magnitudes and deter- 
mine the Interſtices of the Stars, preſcribe inviolable Laws to 
the Heavens themſelves, and contain the wandering Circuits of 
the Stars within ſtrict Bounds : Laſtly, that we may comprehend 
the huge Fabric of the Univerſe, admire and contemplate the 
the wonderful Beauty of the Divine Workmanſhip, and fo learn 


| the incredible Force and Sagacity of our own Minds by certain 


Experiments, as to acknowledge the Bleſſings of Heaven with a a 
F pious Affection. 

© © I omit the advantageous Spur to our Reaſon, which accrnes 
from this Mathematical Exerciſe, both effectually to turn aſide 
che Strokes of true Arguments, and warily decline the Blows of 
1 | « falſe 
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e falſe Ones; to diſpute ſtrenuouſly, as» well as judge ſolidly? 


« with a Readineſs of Invention, a juſtneſs of Method, and Clear- 
« neſs of Expreſſion. | | 

% Inlike Manner, theſe Diſciplines do inure and corroborate the 
« Mind to a conſtant Diligence in Study, to undergo the Trouble 
„ of an attentive Meditation, and chearfully contend with ſuch 
«« Difhculues as lie in the Way. | 24815 
% They wholly deliver us from a credulous Simplicity, moſt 
i ſtrongly fortify us againſt the Vanity of Scepticifm, effectually 
«© reſtram us from a raſh Preſumption, moſt eaſily incline us to a 
1% due Aſſent, perfectly ſubject us to the Government of right Rea- 
«+ fon, and infpire us with Reſolution to wreſtle againſt the unjuſt 
«« Tyranny of falſe Prejudices, If the Fancy be unſtable ard fluctu - 
«« ating, it is at it were poiſed: by this Ballaſt, and ſteadied by this 
4 Anchor; if the Wit be: blunt, it is ſharpened by this Whet- 
« ſtone; if luxuriant, it is pared by this Enife ; if headſtrong, 
« it is reſtrained by this Bridle ; and, if dull, it is rouſed by this 
« Spur. The Steps are guided by no Lamp more clearly through 
« the dark Mazes of Nature, by no Thread more ſurely thro? 
« the intricate Turnings of the Labyrinths of Philoſophy ; nor, 


«. laſtly, is the Bottom of Truth ſounded more happily by any 
„ other Line. I will not mention with how plentiful a Stock of 


«© Knowledge the Mind is furniſhed from theſe, with what whole- 


« ſome Food it is nouriſhed, and what ſincere Pleaſure it enjoys. 


* 


« But, if 1 ſpeak further, I ſhall neither be the only Perſon, nor 
« the firſt who affirm it, that, while the Mind is abſtracted and ele- 
« vated from ſenſible Matter, diſtinctly views pure Forms, con- 
« ceives the Beauty of Ideas, and inveſtigates the Harmony of 
« Proportions, the Manners themſelves are ſenſibly corrected and 
« improved, the Affections compoſed and rectiſied, the Fancy 
“ ealmed and ſettled, and the Underſtanding raifed and excited to 
« more divine Contemplations. All which i might defend by the 
« Authority, and confirm by the Suffrages of the greateſt Philo- 
« fophers—My Time, my Speech, my Breath, would fail me, 
c even but lightly, to run over the pi incipal Heads of theſe Things: 
For no Words can juſtly deſcribe the Limits, can fully contain 
the Advantages, can perfectly exhauſt the Praiſes of that Sci- 
% ence, which runs thro' and encompaſſes the Heavens, the Earth, 
and the Seas. 

Notwithſtanding the Uſefulneſs of Mathematical Learning is fo 
very great, that the Conveniencies of Life and Commerce cannot 
be had without it, nor the Mind be ſo extenſively improved in the 
Nature of "Things, as hath been juſt ſhewn; yet it is well known 
what Difficulties the Students in theſe Sciences meet with, for Want 
of a regular Introduction to all the moſt uſeful Branches, according 
to the modern Improvements; and it being notorious that there is 
no ſuch Book extant in our own Language (whatever may be in any 
other) I am inclined, to think, that I cannot employ ſome of my 
leiſure Hours more to the Service of the Public, than in attempt- 
ing a compendious Couric of the Mathematics, and Natural Philo- 

| 6 ſophy, 
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ſophy, according to the modern Improvements, in ſuch a Manner 
as may be not only neceſſary for Learners; but alſo agreeable to 
I am ſenſible that the Field now opened is large enough for 
much greater Geniuſes than mine; therefore, in Order to have 
this Treatiſe as perfect as may be, I deſire all ingenious Perſons, 
who have made Improvements in, any Part of Mathematical 
Knowledge, to communicate their Diſcoveries (Poſt paid) for en- 
couraging a Work, which, it well executed, will be of greatService 
to Students in theſe Sciences. | * > 
Perhaps ſome may aſk, what will be the Bulk of theſe Eſſays, 

and whether what will be contained in them is new)? To which 
take this for Anſwer, that if any Perſon would pretend to publiſh 
a Treatiſe of the Nature of this, with nothing * what is his own 
Invention, it would be a poor Performance; therefore, I ſhall only 
ſay, that I do not in the leaſt doubt of their containing ſome Things 
new, beſides the Method of handling them: As to the Number of 
Volumes, all that can be ſaid is, that it ſnall be my Endeavour to 
make this Work, not ſo compendious as ſome, nor ſo pompous as 
others; by carefully avoiding total Obſeurity on one Hand, and a 
tedious Prolixity on the other. All J have to add further, is to de- 
fire the Critics candidly to excuſe ſome Inaccuracies of Stile, and 
to aſſure the Public, that, if it meets with due * Encouragement, 
my Diligence ſhall not be wanting. 7 5 


BENJAMIN DONN, 
Biideford July 5th 1756, * 


In ſuch Caſe we propoſe to give the Elements of Algebra, Altimetry, Archi- 
recture, Arithmetic, Aſtronomy, Book-keeping, Catoptrics, Chance, Chronolo- 
zy, Conics, Decimals, Dialling, Dioptrics, Embattling, Exponentials, Fluxions, 
Fortification, Gauging, Geography, Geometry, Gunnery, Hydraulics, Hydro- 
zraphy, Hydroſtatics, Infinite Series, Levelling, Longimetry, Marine Architec- 
ture or Shipbuilding, Menſuration, Motion Laws, of; Muſic, Theory of; Navi- 
gation, Per ſpective, Planometry, Pneumatics, Projectiles, Series, Statics, Sur- 
veying, Trigonometry, Sc. With the Conſtruction of the ſeveral Mathematical 
and Philoſophical Inftraments, Alſo the Rationale of Chymiſtry, a Sketch of 
the Animal Oeconomy, Ec. 
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I js highly reaſonable to ſuppoſe, that ſome Method 
of Numbering was uſed by Adam and Eve in Paradiſe, 
for communicating their Ideas to each other, of ſo 
many, or ſo much, Sc. but in the Beginning, whilſt 
the Manner of Men's Living was ſimple, and Things 


* | Jo — 6 


were in a manner common, as there was not then any great Skill 


requiſite or neceſſary in Numbers, an Enquiry into the Nature or 
Properties of them was certainly much neglected. £1 

Though Hiſtory neither acquaints us with the Author, or Time 
of the Invention of Arithmetic; yet 1s it natural to ſuppoſe, that, 
when Commerce firſt began in the World, then, as 3 kind of 
Computation was g e neceſſary, Men began, in Earneſt, 
to apply themſelves to ſtudy the Properties of Numbers, and to 
reduce them into a kind of Art. 

All Arts and Sciences have had their happy Ages, in which they 
have appeared with greater Splendor, and caſt a ſtronger Light; 
but this Splendor, this Light, and thoſe Times of Knowledge, 
have been, many Times, not only of ſhort Continuance, but 
_—— by long, very long, Ages of Ignorance and Qb- 
curity. 

For the more regular Shewing the Progreſs of Arithmetic, we 
ſhall endeavour to trace it through the ſeveral Ages of Learning. 
And, as we are in the Dark concerning the Affairs of Mankind be- 


fore the Deluge, the firſt Age of Arithmetic, and many other Arts 


and Sciences, may be computed from thence, (about 2 or 3000 

Years before Chriſt, for Chronologiſts are not agreed in this Point) 

to the Time that the Grecks travelled into Egypt and Babylon, (a- 
bo 


Ut 
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bout 660 Years before Chrif) for the Improvement of themſelves 
in Literature. 9 a 

As * « the Phenicians were the firſt Navigators, having no Ri- 
« vals for many Ages,” it is natural to ſuppoſe, that Arithmetic 
muſt either have been invented by them, or have received great 
Improvements from them. For, in Order to carry on Mercantile 
Buſineſs, there is a Neceflity of Computations, and Neceſſity is the 
Mother of Invention: And this Suppoſition is conſonant with Hiſ- 
tory, which acquaints us, that, if it did not receive its Origin from 
them, it was greatly improved, and applied by them to Mercan- 
tile, Nautical, Architectonical, and Fabrical ſes. From hence, 
Arithmetic paſſed into Greece; for the Greeks had no Letters, until 
Cadmus, King of Baotia, brought them, and Arithmetic, and Na- 
vigation, and Commerce from Phenicia; and ſet up Schools, and 
taught Arithmetic, Trade, and Navigation (about 1440 Years be- 
fore Chrift.) From Phaenica alſo Trade and Arithmetic were 
carried into Egypt.——7o/ephus ſays that, when Abraham was in 
Egypt, he taught Arithmetic to the Egyptians, 20% 

Though Arithmetic, like other Arts, was no Doubt at firſt very 
rade, and improved by Degrees, and in this firſt Age fell far 
ſhort of the modern Syſtems ; yet they had laid a very good Foun- 
dation for an Art of Computation; for they were not ignorant of 
that Method of Notation till uſed by us, and called the Arabian. 
For which excellent Notation, the Arabiauns acknowledged them- 
ſelves beholden to the Genius of the Indian. This is all we know | 
concerning the Progreſs of Arithmetic in the firſt Age of Learning, 
and, therefore, we paſs on to the ſecond Age of Arts and Scien - 
ces; which is for the moſt Part included amongſt the Greeks, begin- 
ning with Pericles (about 460 Years before Chriſt) and ending with 
the Death of Alexander's firſt Sueceſſors, (wiz. about 300 Years 
before Chr it.) 


The ſecond Age of Arts. 


In this Age flouriſhed a Number of learned Men, wiz. Thales, 
Plato, Ariſtotle, Pythagoras, the Inventor of the Multiplication 
Table, &c. who travelled into Egypt and various Parts of Aa, in 
Order to acquire a greater Degree of Knowledge in Arithmetic, 
Geometry, Aſtronomy, c. which they brought into Greece, and 
taught their Countrymen, The Greeks made Uſe of two Methods 
of Notation; the Firſt of which was of the ſame Nature as the 
Reman Notation, (which we ſhall explain preſently ;) the other and 
beſt Method was thus: The firſt nine Letters of their Alphabet, 
B, T, A, E, Z, H, 0,1, expreſſed the firſt Numbers from 1 to g; the 
next nine Letters x, A, u, N, E, o, 1, ?, x, repreſented any Number of 
Tens, from one to nine, wiz. 10, 20, 30, 40, 50, 60, 70, 80, go, 
reſpectively. Any Number of Hundreds they expreſſed by other 
Letters, ſupplying what was wanting by other Characters; and thus 

| they 
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they n uſing the ſame Letters with ſome other Marks to 
repreſent Thouſands, Tens of Thouſands, Ge. | : 
From the Greeks, Arithmetic was handed to the Roman:. 
Which Obſervation naturally brings us to the third Age of Arts 
and Sciences, which commenced at the Birth of our Saviour, and 
continued to the Deſtruction of che Roman Empire by the Gothe, 
(about the Year 410.) | 15 
| The third Age of Sciences. . 
+ The Roman Method of Notation, as it is ſtill in Uſe amongſt us, 
we ſhall juſt deſcribe: The Letters made Uſe of by the Romans for 
this Purpoſe were, I. V. X. L. C. D. M. The Letter I was to de- 
note a Unit; V=5, X==10, L==50, C=100, D=500, M=1000. 
As they had no different Value for their Places, S intermediate 
Numbers were expreſſed by a Repetition of ſome of theſe Letters; 


the Letter, denoting the. greateſt Value, being generally placed to- 


the left Hand: Thus Il=2, lll=3, Sc. Vi=g5+1=6, VII 
e+1+1=7, Sc. XI=10+1==11, XIl=10+1+1=12, &c. 
XX==10+10==20, XXX—10+10+10=30, Oc. LX=50+10 
260, LXVIII=5o+10+;+1+1+1=68, &c. DX=;00+10 
=510, DC=5;00+100=600, DCCLXXXVII= 500 + 1004 
 100++50+10+10+10+5+1+1=787,, Sc. Mb 

But, to expreſs themſelves more compendiouſly, they ſometimes 
wrote a Letter denoting a leſſer Value before a greater, and in ſuch 
Caſe their Difference is to be underſtood: Thus, IV=5—1=4, 
IX=10—1=9,1lX=10—1—1=8, XL =5;0—102=40,CD=500 
—1002=400, c. When a Number is expreſſed by more than two 
Letters, and Part of it is expreſſed by this laſt Method, it is pro- 
per to diſtinguiſh it from the Letters on the left Hand by a Comma, 
or Point; thus, for Inſtance, 149 may be thus expreſſed, C, XL, IX, 


inſtead of CXXXXVIIII. Again, 449 may be thus expreſſed, 


CD, XL, IX, inſtead of CCCCXXXXVIIII. They had alſo other 
Peculiarities in their Notation as follows. For Doo, they ſome- 
times write ID; and the Addition of every I made a Number 10 
Times as much; thus, ID Ogo, FPYI=50000, Nc. Allo, 


for M=1000, they ſometimes wrote C19; and, by placing C and 


on each Hand, they expreſſed 10 times as much as before. Thus 


CCIDI=10000; CCCIDDD=100000. But, for expreſſing any 


Number of Thouſands, they had yet a more compendious Way; 
viz. by making a Daſh (—) over any Letter denoting a Number 
leſs than a Thouſand; thus, V =5000, VI=6ooo, X =10000 


00, 


LXX==70000, C=100000, andM=a thouſandThouſands= aMil- 
lion MM—2000000,&c. Hence it appears, that though ſome Num- 


bers are more compendiouſly expreſſed, according to this (Roman) 


Method of Notation, than by the common Method; yet, they are 
but few, if compared with what are otherwiſe. And if we con- 
ſider that there js not ſuch a regular Progreſſion in the Value of the 

_ ſimple 
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imple Characters, Cc. in the Roman Method as there is in the 
Arabian, it will plainly follow, that the Raman Method is not ſo 
convenient for Computations. /* | (50038 Se 
A Sexagehmal Notation was invented in the ſecond Century 
of Chriſtianity, as is ſuppoſed, by Claudius Prolomenus. In this No- 
tation, every Unit was fuppoſed to be diyided into 60 equal Parts, 
and each of theſe Parts fubdivided into 60 Parts, Sc. and hence 
the Parts were called Sexageſimal Fractions; and, to make the Com- 
putation eaſier, the Progreſſion in the whole Numbers was alſo 
imal. From 1 to 59 was expreſſed in the common Way z 

then 60 was called a Sexagena prima, and was denoted by i with a 
60 or a Sexagena ſecunda was thus expreſſed, II, &fc. In' Sexape- 
fimal Fractions, Numerators leſs than 60 were expreſſed by the pro- 


per Letters, and their Denominators by one or more Daſhes, ſet 
either over the Numerator on the left Hand, or under it on the 


right Hand; thus, the Fraction 38 was wrote thus X or X. For the 


readier Performing of Multiplication and Dixifon, the following 
Tables were made Uſe of: 4 


"OR " Sits 
0. 2 6 
30. 3 584 78 

O'. 4 4.8 

Oc. Se. 
1 40 11 

1... 50 þ. 12 

2 „ 00 n 14; bo= 
n 14 

Oc. If 

I5 . 00 50 

18 30 51 

16. 00 }50Xy4 52 7 
16. 30 

S. 25 


Primes Primes 
Eh I Seconds Seconds 
Integers X by 4 Thirds + give 4 Thirds 
* Fourths Fourths 
Primes J Seconds 
Seconds Thirds 
Primes Xx Thirds give < Fourths 
Fourths | Fifths 
'<. Oe. 


Seconds 
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Seconds Fourths 
| Thirds Fifths | | 
Seconds into Fourths give  Sixths ; 
Fifths Sevenths 


&c. 6 wy 
But this Method of Multiplying, &c. even if we have ſuch Tables 
at hand, is fo very troubleſome and perplexed; that it is no Won« 
der to find, that, as the Arabian Notation gained, the Sexageſimal 
loſt Ground; and is now entirely out of Uſe. The Sexagene 
Integrorum went firſt out of Uſe; but the Sexageſimal Fractions 
were continued until the Invention of Decimals. | 

We cannot find the Romans made any great Improvement in 
Arithmetic. 8 
_ + By the Moors Arithmetic was brought into Spain; from Spain 
it was carried into ſeyeral other Parts of Europe by ſeveral learned 
Men, who went there to ſtudy the Arabic Learning, (and even the 
Greek Learning from the Arabic Verſions, before they got the Ori- 
ginals themſelves) imported by the Saracens. 

During the long Period of about 1100 Years, from the End of 
the third Age of Arts and Sciences to the Commencement of the 
fourth, almoſt all Eurepe lay in a State of Slavery, attended with the 
Ravages of Superſtition and Ignorance. In ſuch a State, the very 
Principles of Science muſt be almoſt buried in Oblivion; however, 
this is the moſt ancient State, in which we' can trace Arithmetic in 
Eurepe. Dr. Wallis has ſhewn by good Authorities, that it was 
known in Europe before the Year 1000. He has particularly ſhewn, 
that Gilbertus a Monk, afterwards known by the Name of Pope 
S:ilvefter the Second, (who died in the Year 1003) was acquainted 
with this Art, and carried it from Spain into France long before 
his Death. He has alſo ſhewn, that it was known in Britain before 
the Year 1150, and far advanced in common Uſe before the Year 
1250; as is evident by the Arithmetic of Joannes de Sacro Beſce, 
who died about the Year 1256. | 

As to the Antiquity of Numeral Figures, the ſaid Dr. Wallis 
thinks 1 their Uſe in Europe was as old at leaſt as the Time of Her- 
manu Contractus, (who lived about the Middle of the eleventh Cen- 
tury) and, if not frequent in ordinary Affairs, yet at leaſt in Mathe- 
matical Things, and eſpecially in Aſtronomical Tables. He gives 
us an Account of a Mantle-tree of the Parlour-chimney at the Dwel- 
lng-Houſe of Mr. William Richards, Rector of Helmdon in North- 


Soehne 


Both the Letters and Figures are of an antique Form, agreeing well 
enough with that Age; hence the Dr. concludes, that the Uſe of 
ſuch Figures here, (in England) even on ordinary Occaſions, is at 

leaſt 


amptonſhire, with this Date, 
(viz. A. Doi. Mo. 133.) 


* Sapplement to Harris's Lexicon. T Malcom Hiſtory of Arichmstic. 
1 Philoſophical Tranſattions, Ne. 156. 
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leaſt as ancient as the Year 1133; and judges it to have been ſome= 
what more ancient, becauſe the Shape of the Figures, though not come 
juſt to the Shape we now uſe, was even then conſiderably varied 
from the Arabic; which argues, that they had then been ſome Time 
in Uſe ; ſuch Change of Shape in Figures and Letters coming 
on gradually with Time. | 8 ; 

at the Arabic Numerals were in common Uſe in England, a- 
bout this Time, may be alſo ſupported by the Date on a Chalice 
in the Church of Welch Bickzor in Monmouthſhire, which, Mr. Green 
ſays ', is 1176; which, by the Make of the Veſſel and Mode of the 
Figures, ſeems to be genuine. 

he fourth Age of Arts and Sciences begins with the Art of 

Printing; that is, about the Middle of the fifteenth Century; and 
continues to the preſent Time. 

Now, we are come to that happy Age of Learning, (and may 
it long continue through the Bleſſing of God, and Encouragement 
of t Men!) in which not a Century, nor a ſingle Year, paſſes, 
without a Diſcovery of ſomething of Moment, ſome great Im- 
provement in the Sciences. > 

To particularize the Diſcoveries and Improvements of this 
Age would require a Volume; we ſhall, therefore, only take 
Notice, in this Place, that Decimal Arithmetic was invented about 
the Year 15 «1 The firſt that uſed Decimals, in extracting the 
Square and Cube Roots, was (if we are not miſtaken) our Country- 
man Bucklzus ; but the firſt who writ an expreſs Treatiſe of Deci- 
mals was Simon Stevinus, about the Year 1585. As to Circulating 
Decimals and Loggarithims, we ſhall give their Hiſtory hereafter ; 
and ſhall only here add, for the Sake of the Curious, a Lift of 
Arithmetical Writers : 

Eſellus wrote in the Year 1008. In the Year 1503. Nemorarius 
—1504. Carolas—1513. Blaſius—1514. Boethins, Siliceun—15 15. 
Lax—1520. Suiffet—1522. Tonftal—15 26. Cirvello—15 30. Brad- 
wwarden—15 32. Aventiuus— 15 36. Morfianus, Peurbachius—15 37. 
Andreas—1 5 39. Bronchorft, Cardanus, Glareanus, Ringelbergius—1 5 40. 
Scheubelias, Willichius—=1542. Fineus—1544. Vulpius, Welpius, 
Caius, Elias—1549. Vicar—1550. Alberti, Anatolius, Flicktr — 
1552. Poſftellus—155 3. Faber—1;54. Camerarius, Geraſenus, Sti- 
felius—1555. Cuno, Ramus—1556. Nabod—1557. Archimedes 
1558. Peletarius, Rheticus — 1559. Monſon, Scalichius — 1560. 
Barret—1563. Beda—1564. Thierfelders, Ulman:—1565. Euclid, 
Kaltenbrunners, Nefius, Stenius, Strigelius 1566, Maſen, 
Munnos, Pencerus, Segura — 1568. Steinmet — 1573. Beauſardus, 
Kopffers — 1575, Diophantus — 1576. Lagne — 1577. Hammelius, 
Hebelius, Saligniatus—1 — Rieſens ( Facelus J—1581. Lonicerus— 
1585. Schrectenbergers, Stevinus—1587. Poppins— 1591. Kundlers, 
Meurerus ¶ Joan. Xylander — 1592. Piſcator — 1593, Suevins — 
1599. Helmreich— 1596. Fiffeld, Snellius — 1598. Schleupmerns — 
1599. Buteo— 1600. Gletſmannus, Reinhards, Reymers, Schey, Sculken, 

af — 1601. Goffens, Urſi——1602. Fohn/on 1603.” Caraldus, 


# Gentleman's © ik for May, 1756, 


Clichton@uss 


XXXI 


PREFACE to the ARITHMET-1C, 


Clichtoweus, Daviden, Richters, Rieſens ( Iſaac.) Ramanus, Waſerus, 
Wurſtifrus 1604. Cortes, Friſius, Landus, Sectgerauici 1605. 
Dibvadius—1606. Chauvet, Hafflins, Ruinellus 1607. Clavins, 
Meurerus (Chriſt. ) —— 1609. Barlaamus, Engelbertus, Heni/chins, 
Peckoldts, Wildgowels, Zuichetta—1610, Loſſius, Nowiomagus, Sotters— 
1611. Campanella, Herwart, Longomontanus, Metius, Reſenius, Sewut- 
rinus-—1612, Brandis, Kauffungers, Laurembergius, Wittekind—-1013- 
Alftedius, Brunus, Jacobs, Latomus, Neugarffers, Wilhelmus—1614.. ' 
rafften, Monhemius, Mullerus (Chriſt. ). Neper 15156. a-Culen, 
Finckius, Grunewald, Lucius——1616. Dacirus, Rudolffs———161 7. 
Faulbabern, Hainkelmans, Heern, Langius, Vitalis, Zouſen 1618. 
Bungus, Cappaus, Geigers, Lucas, Stephanus, Urſuzus, N inth— 1619 
Lantz, Olaus, Remmelinus, Strubius — 1620. Bevern, Caſſini, Heu- 
nings, Kandler, Malapertuis, Micylus, Raſſels, Van: Zeſen 1621. 
Bechmanus, Laus, Mulichs, Spikers—1022. Follinus— 1623 Rie/ens 
( Adam.) Wagner —1624. Brigs, Buſcherus, Ca/ar, Kepler, Neufville, 
Katen— 162 5, Servin—1627. J eronenſis—1628. Taccius, Wlacg.— 
1629. Mallelus—1630. Mullinghayſen— 1631. Mullerus ( Jacob? 
Oughtred—1633. Rew or Ree—1635. Bartſchius, Kruger—1636. 
Crugegus—1638. Lan: Schoten — 1640. Chavin, Salmaſus, Fohnſon 
— 1641. Curtius — 1644. Bullia/dus, Launay, Smirnæ u 1646. 
Micræliu. 1647. Schmidts, Trenchant—— 1648. Midgengorpius, 
Renaldus—1650. Frommius, Meierus, Mengolus, Nottragelius, Weberus 
—1652. Pierantenius—165 3. Meenenaer, Moller— 1655  Tacquet 
—1656. Wallis, Willi ford 1658. Dee, Gendre, Hoffman, Mellis, 
Record: 1660. Behm, Leotaudus, Wingate 1661. Reyherus— 
1662. Strauchivs———1663. Duke, Levera, Schottus—1 664. Biermans 
—— 1665. Kircher —— 1666. Branker, Pajottus, Pell-——1667. 
Clavel, Voigt 1668. Baker, Philips, 1 ylkawſtz 1669. 
Beverege, Graffenriedt, Hodder, Famblichus, Kerſey, Zaragoſa— 1670. 
Brown, Tackſon, Newton, —1671. Clark, Fontaine—167 3. Morland, 
Severius, T abing, T aſſius 1674. Brafſer, Gottignus, Mercator — 
1676, Forbes, Hugerus—1680. Ozanam, T artaglia 1687. Fore 
daine, Moore —1690. Hawkins, Mandey, Pickering 1693. 
Leybourn | 1694. Preſet | 1696. Chamberlain, Teake — 
1697. Moſe——1700. Ayres, Cocker, Cole, Heinlin, Sturmins, Treu— 
1710. Harris, Lydal, Reyer, Ward, Wolfius 1714. Cunn 
1720. Fuller, Gordon, Hatton, Jones, Sharpe 1423. Wells — 
172 55 Claircombe 1728. Chambers, Hayes, Hill 1730. 
Malcolm — 1731. Leadbeiter, Hodghin— 1732. Grey, Nin 
1735. Kirby, Martin, Shelley, Stephens 1736. Barreme, Weſton 
—1737. Gore, Stonebouſe———17 40. Fletcher, Webfler 1742. 


Marſh 1743. Holmes -1744. Fiber, Worley 1745. 
Chapple, Markham, Pardon 1746. Ditworth, Holliday 1747. 
Richards, Rivard 1749. Lowe 1751. 8 1——1 753. 


Potter, Thorpe, Fenning 1755. Martin. 


Having thus given ſome Account of the Antiquity and Progreſs . 
of Arithmetic, we ſhall now proceed to ſay ſomething concerning 

its Uſefulneſs ; which at firſt Glance appears to be ſo great, as to be 
ineſtimable; for, without it, we could not ſo much as have a com- 


Pleat 


PREFAC E i the ArRtTHmETILC. 


Pleat Idea of Number, Weight, and Meaſure; and, without it, 
Traffic, c. muſt immediately ceaſe. 

Plato held it in ſuch Eſtimation, that he ſaid, « Take away Arith- 
© metic, which is the Art by which we come to the Knowledge 
« of Weight and Meaſure, and all that remains is baſe and of no 
«« Eſtimation.” It is an Introduction to all other Arts and Sciences, 
and, without ſome Knowledge firſt obtained of this, it would be 
impoſſible to make a Progr in any other. 

Numbers are ſo much the Meaſure of every Thing that is valu- 
able, that Sir Richard Steele thinks © it is not poſſible to demon- 
«« ſtrate the Succeſs of any Action, or the Prudence of any Under- 
& taking, without them.” ; 

The moſt ancient Method of Numbering was by the Fingers ; 
to which Solomon is ſuppoſed to allude, when he ſays, V aum 
cometh awith Length of Days in her right Hand; and Solomon 
ſpeaks greatly in its Praiſe in another Place, where he breaks out, 
Thou O Lord, haſt diſpoſed all Things, in Mea ſure, Number, and 
Weight. | 
| 3 will ſhew us the great Advantages that may redound 
to Science in General, by a happy Notation or Expreflion of our 
Thoughts; for it is owing to the Arabian Method of Notation (ſee 
Chap. II. Eſſay 1.) that the moſt complicated Operations are ma- 
naged with ſo much Eaſe and Diſpatch. ; 

This Art will ſhew us the Conduct and Manner of the Mind, 
when employed in the Exerciſe of Invention ; and the great Advan- 
tages derived from an artful Method of clafling our Perceptions. 
For by conſidering Numbers as divided into Parts, (by the Method 
of Notation) we are able, eaſily and readily, to perform that by 
conſidering their reſpective Parts, which would perplex and con- 
found the Mind, to conſider their Wholes, without conſidering 
their Parts ſeparately. This manifeſtly appears in the Operations 
of Addition, Subtraction, Multiplication, Diviſion, fc. for; 
though it goes beyond the Limits of the Human Mind to find the 
Sum or Product of two very large Numbers, without conſidering 
their Parts ſeparately, yet, by finding the Sum or Product of their 
ſeveral Parts, we, with very little Trouble to the Mind, eafily and 
readily, find the Sum or Product of their Wholes : Since the Sum 
or Product of all their Parts muſt be equal to the Sum or Product 
of their Wholes. | 

It is now high Time, and neceſſary, to give ſome Account of the 

reſeat Performance; for, as Arithmetic has been treated of by 
fach a Multitude of Authors, perhaps ſome may think there is no 
Need of this, or any other new Treatiſe on this Subject; and,'there- 
fore, to ſend a Book into the World on a Subject that has gone 
through ſo many Hands as this hath, without ſome Introductory 
Account, is but little better than expoſing it. I ſhall therefore 
firſt obſerve, that, ſuppoſing I could not make any Improvement in 
Arithmetic, yet, as my Intention is to publiſh a Courle of the Ma- 


® Speftator, Ne. 170. | g 
b 2 thematics, 


AS * 


— 0 — 
—— ——— — — 
RE * - * * 


» 

: 

: 
E 
YT 
x 
: 

a 
: 


4 * — Pr 
——_—_— hes... TRY * . as * 
_—_— * 2 r - * * 
O 8 5 * — 8 2 n n 
N * n 3 — . 
ano. r 


8 
* 
275 7 


PR EFA E fo tbe ARK f THMRE TIC. 


thematics, it would be neceſſary to have ſome Treatiſe of Arith- 
metic to render that Courſe compleat; and therefore this alone 
would be a ſufficient Reaſon for Writing on this Subject: But this 
it is hoped will be found to be the leaſt of my Reaſons in Vindica- 
tion of theſe Eſſays, | 
Long before 1 had any Thoughts of publiſhing a Treatiſe of 
Arithmetic, I looked into ſeveral Arithmetical Writers for the De- 
monſtrations and Reaſons of all the Rules; bat did not meet with 
any Book that contained them. The greateſt Part of the Treatiſes 
that are moſt eſteemed, are ſo very defective that they do not fo 
much as contain the Demonſtration of a ſingle Rule. The beſt 
that came to my Sight were Vard's Introduction to the Mathematics 
and Kerſey upon Wingate; but the Rules are few in Number that 
theſe have demonſtrated. In ſhort, it is notorious, that moſt Writ- 
ers, Teachers of Arithmetic, have too much neglected this valu- 
able Part, without which a Perſon can only work by Rote, juſt as 
a Parrot is taught to prate ; not having ſeen the Reaſon or Inveſti- 
gation of the Rules he makes Uſe of. Hence ſuch a Perſon, bein 
'aſked how he knows the Rules to be true, can only anſwer fuck 
an Author, or ſuch a Maſter told me fo: How liable then is ſuch a 
one to be miſled and to make Uſe of falſe Rules ? Farther, though 
the Method of teaching the Rules without Demonſtrations may 
ſerve the Purpoſe of the Idle, and the Worthleſs, who, if they 
can be taught ſome greg Rules, by which they may ſtumble 
through ſome Buſineſs or Poſt, have as much as they deſire, 
and more than they deſerve; yet how can the inquiſitive and ratio- 
nal Mind be ſatisfied, without ſeeing the Nature and Reaſon of 
Things? Certainly no Perſon, who has not taſled it, can be ſenſible 
of that exquilite Pleaſure, (Pleaſure much more delightful than the 
reateſt Enjoyment of the Senſes) which ſuch Minds poſſeſs on any 
— of the Nature and Reaſon of Things. It is this Taſte, 
this Curioſity, and Ability of enquiring into the Nature of Things, 
which is the principal Charaſteriſtic that diſtinguiſnes Man ſo much 
ſuperior to the Brute; for neither our Form or ſenſual Pleaſures 
are a ſufficient Diſtinction; for who can aſſirm that our ſenſual Plea- 
ſures are greater than thoſe enjoyed by ſome of the brute Creati - 


* Having, in the General Preface, ſaid ſomething on the Advantage of hay- 
ing a good Maſter, it may be of ſome Uſe to caution Parents to be careful in ths 
Choice of a Preceptor for their Children; for there are Up 


acks in Mathematics as 
well as in Phyfic, and, as Mr. Weſter juſtly obſerves, in his Eſſay on Education, 
when a Man has tried all Shifts and ſtill failed, if he can but --- compute the 


Minutes in a Ycar, or the Inches in a Mile, he ſets up tor a Teacher of Arith- 
metic, and, by the Bait of low Prices, perhaps gathers a Number of Scholars, and, 
thus impoſing on the inconfiderate Parents, both robs them of their Money, 
and the more unhappy Children of their Time. 

The Ignorance of ſo many Maſters is really the Fault of Parents, for what is, 
faid in N?, 313 of Mr. Addiſon's Spefator is ſtrictly true, wiz, © We often ſee 
& 20 Parents, who, though each expects bis Son ſhould be made a Scholar. 
c ate not contented all together to make it worth While for any Man of liberal 
6 Education to take upon him the Care of their Inſtruction. The Conſequence 
of which is, that, „“ for Want of Encouragement in the Country, we have many 
4% a promiling Genius tp0:129 and abulzd in tlioſe little Seminaries. 


tion ? 
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tion? And, as to the Form of our Bodies, how nea:ly do ſome of 
the Ape-kind approach unto it, particularly the Oran-Otan, which 
is very little different in Shape, &c. from the Human Species ? 

Upon theſe Conſiderations, I was determined, for my own Uſe 
and that of my Pupils, to attempt to demonſtrate all the Rules of 
Practical Arithmetic; not having then any Thoughts of makin 
them public, but now, for the Reaſons mentioned in the — 
Preface, I have yielded to the Publicationof them. 

The rough Draught of theſe Eſſays was almoſt finiſhed, before I 
heard any Thing of Mr. Malgoln's Arithmetic; in which, when I 
firſt heard its Character, I thought that ingenious Gentleman might 
have done what was my Intention ; but, upon Perufing it, found it 
could not be any material Objection to the publiſhing theſe Eſſays, 
as may appear from the following Reaſons. 

1. Becauſe this is deſigned as the firſt Volume of an intended 
Treatiſe of the Mathematics. 

2. Though Mr. Malcolm's is both an ingenious and laborious 
Treatiſe, and abounds with many Things not uſeful in Practical 
Arithmetic, and which more properly belong to Treatiſes of Alge- 
bra, yet there are ſeveral uſeful Rules omitted, particularly Single 
and Double Poſition; Rules, without which, many curious and 
uſeful Queſtions could not be eaſily ſolved by thoſe Perſons who do 
not underſtand Algebra; and I may venture to affirm, that Double 
Poſition may be of Uſe even to“ Algebraiſts, in ſolving ſome adfected 
and exponential Equations, &c, more expeditiouſly than the Method 
of Series. WE | 

3. Laſtly, The Bulk will deter many from Peruſing it; for very 
few Learners would be willing to ſtudy 526 Quarto Pages, before 
they arrive at the Golden Rule. 

Hence, after all that hath been hitherto done by others, I flat- 
ter myſelf with Hopes, that a compendious Treatiſe of Practi- 
cal Arithmetic, with ſo much of the Theory as is uſeful in De- 
monſtrating the Practice, will meet with a favourable Reception; 
having ſhewn to all impartial, Judges, that the great Number of 
Write. s on this Subject cannot be any great Objection to the Pub- 
liſhing of theſe Eſſays. 

As to the Method made Uſe of in treating theſe Eſſays, the Rea- 
der will firſt mind the neceſſary Definitions and Axioms; then the 
Rule with its Illuſtration by Examples, and its Demonſtration ge- 
nerally in a Note. And, being of Opinion that it is beſt to treat 
every Subject diſtin and entire by itſelf, to prevent embarraſſi ng 
8 he will find the Doctrine of Vulgar FraQtions at the 
End of Common Arithmetic; and, for the ſame Reaſon, Decimal 
Arithmetic is treated of in a ſeparate Eſſay. The Demonſtrations 


* Notwithſtanding the Aſſertion of ſome ingenious Authors, who, having ac - 
quired ſome Knowledge in the Algebraic Art, entirely contemn and flight th's 
Rule, and ſay it is only uſeful to ſuch as have no Acquaintance with Algebra, and 
fit only for the Ignorant and Indolent ; yet, had they been well acquainted with 
the Application of the Method of Trial and Errors (as ſome call this Rule) they 
would have been convinced, that it may be of great Uſe even to the moſt experc 
Algebraiſts. 
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are Algebraical, becauſe that Method is both the eaſieſt, and ſhort- 
eſt; and, without it, many Things could not be well demonſtrated 
at all; and the Algebra, here given, will not only ſerve for this 
Purpoſe, but alſo be aa uſeful Introduct on to the Algebraic Art; 
which will be more fully treated of in its proper Place. The Al- 
gebraical Demonſtrations ate given by Way of Notes, becauſe, if the 
Learner hath not already acquired ſome Knowledge in the Practical 
Part of Arithmetic, his beſt Way of Studying will be to get firſt 
ſome Acquaintance with that Part, omitting the Algebraical Part in 
his firſt Reading; and then, in his ſecond Reading, to take in the 
Algebraic Part as it occurs. 

In the Courſe of this Work there are ſeveral Queſtions in Verſe, 
taken from the Annual Diaries, Sc. Not on Account of the Accu- 
rateneſs of the Verſification, (for in that many are deficient) but for 
theſe two Reaſons, 1. That no Solutions, at leaſt by Arithmetic 
only, have been publiſihed of them; 2. That they have been 
found by Experience to contain a kind of Charm, to entice young: 
Students to ſolve them. | | 

For a more particular Account of theſe Eſſays, the Reader is de- 
ſired to look into the Book itſelf; for I ſhall not detain him here, 
with any Thing more in its Favour, well knowing that, if it has not 
Merit ſufficient to recommend itſelf, all that I could here ſay would 
be of no Service. Therefore, ſuch as it is, I ſubmit it to the Exa- 
mination of all impartial Judges and Lovers of 'Truth ; deſiring 
them either to paſs by, or candidly acquaint me with, what they 
find amiſs; fer I ſhall not be aſhamed to retract, or alter, what- 


ever ſhall appear to me to be not conſiſtent with the Nature and 
Reaſon of Things. ; 


BENJAMIN DONN. 


nus the Author at brit had an Inclination to publiſh theſe 
Filays by Subſcription, he thinks himſelf obligated to return 
Thanks to the Gentlemen who dftered to encourage that Deſign. 


f 


ADVERTISEMENT. 


TN the General Preface, we have hinted, that, if theſe Eſſays 
meet with a favourable Reception from the Public, we intend 

to attempt the other Parts of the Mathemarics, as a new and 
compendious Courſe of Mathematical Learning is, in our Opinion, 
a Thing much wanted: And of the ſame Opinion is a learned 
Correſpondent, as will appear by the following Extract of a Letter 
to the Author: | WEN | 


% WurTzr, Feb, 5, 1757. 
« SIR, 


6 ſincerely wiſh that what you are now printing may 
” 1 anſwer your Expectation, and meet with the Approbation 
„ of the Public. As ſoon as I ſee your Eſſays advertiſed, I intend 
« to be one of the Purchaſers. I have long thought a compleat 
% Syſtem of Mathematical Learning to be a Thing much wanted, 
« and which, if well executed, could not fail of me:ting with 
proper Encouragement——As for Oughtred, Ozanam, Leybourn, 
and ſome others, which were looked upon in their Age as good 
Things, they are now grown quite obſolete, and are hardly 
worth the Notice of our preſent Mathematicians, any more than 
e the voluminous Performances we meet with in Harris, Chambers, 
* and other Dictionary Writers. 


% am, with Eſteem, 
« $1R, . 
« Your moſt humble Serwant, 


„ Li0NEL CHARLTON.” 


Of the ER RAT A. 


In Works of this Nature it is impoſſible but Errata will hap- 
pen : but, if they are more in Number than ſome might expect, 
the candid Reader will attribute them to the Author's being, at 
the Time of Printing this Volume, about 200 Miles diſtant from 
the Preſs. Note, The Letter B. added after the Number of the 
Line ſignifies to count from the Bottom. 


Page 8 I. 116. for having r. have; p. 27, in the Operation in 
Art. 69. the Line between the Numbers 115 and 23 ſhould be be- 
tween 23 and 34500000 3 P- 32 in the Margin, for 8350768, 
r. 88350768 ; p. 34 1. 11, for wnlikely r. likely; p. 40 l. 21, for 

x n, r. bxc n; p. 601. 20, for 1 remaining r. 41 remain- 
ing; p. 611. 20, for in r. into; p. 641. 8, for Duantities r. Quan- 
tities ; ibid. I. 9, for a, b, c, &c. = the Diviſer r. a x b x c c. 
= the Divifer ; ibid. 1. 11, for Qgext note r. next Quote; ibid. I. 
12, after by r. dividing 3 p. 66 in the Note I. 5 b. for 57 r. P; pe 
96 1. 46, for anſwered 4 l. r. anſwered 21; p. 98, I. laſt, for 167 
r. 163; p. 104, in the two laſt Lines, for 10, oz r. 1, ox; p. 112 
in Queſtion ſecond, for 8 r. 5; p. 122 |. 205. for here r. there g 
p. 133. Art. 226, for Jes than r. l:/s; p. 15 3, the marginal Refer- 
ences ſhould be 306 and + 305 p. 156 l. 7, for iꝗ r. 9; p- 
1571.86. for 293 r. 312; p-. 1581. 12, for of @ Bill r. of a 
Bill; p. 159, I. 11, fr 
ferences, for 293 r. 312, and for f 296 r. 1 315; p. 161 l. 12, 
for : Men r.: 40 Men; p. 164, for Month and Months r. Week and 
Weeks reſpectively; p. 1741. 2, for 589 r. 598; p. 1771. 10, 
for 105. x 10s. r. 10s. + 105. p. 179 l. 23 for 349 r. 87, and 
for 42 r. 537 3 p-. 1851. 206. for Rule r. Rate; p. 1871. 17, for 
in that r. in 5 that; ibid. I. 18, for in that r. in I that; p. 1911. 

19. between Flemiſb and 19 place:; p. 197 l. 2. of Te 405. 
blot out nt; p. 201, Example 2, for 2 per 16 r. 10 d. per Ib; p. 
203. Art. 418, the Numbers 48 and 72 ſhould be linked, and 
not 40 and 48; P- 204 J. 10 5. for intended r. intend; p. 205 in 
the firſt Stating, for — r. :; ibid. I. 45. for Alligat Aionlternate r. 
Alligation Alternate; p. 207 l. 14, for laft r. leaſt; p. 2331. 21, 
for either 1 or r. neither 1 nor; p. 235 1.106. for b r. 32; p. 
2371.9, for 8 r. 62; bid. J. laft, for 2rx + x x x r.2r+x XXZz 
p. 240, for a K r. 4 U ibid. 1. 3 6. for er. ra; p. 
240, at the Beginning of 1. 12 5. prefix the Aſteriſm“; p. 247, at 
the End of Art. 485, write and the lefer Root; ibid. at the End of the 
Note for Sguares r. Cabes ; p. 265 1. 146. for Profit r. Proc; p. 
276 1. 5 for jufpr/ed r. ſuppoſe . p. 294 l. 18, for Eyes r. Bars; p. 
300 l. 5, for Ir. 3; p. 303 1. 8. of the Note, after Quote write 
e3; p. 308 |. 7, for Zbbreviationr. abbreviated; ibid. I. 15 and 26, 
for x r. +3 p. 3241.4, for 1 D, o's x I with d, o's r. 1 with 


D, o + 1 with d, os; p. 348 in the laſt Line of the Note, for © 
b be 6 : 
—X EF. —== XC; p. 355 in Note J. 25. for cr, 4; p. 356 


a 
at the End of the Note, for 4 being =T, being = 6. 


The 


299 r. 318; ibid. in the marginal Re- 


4% » +++ io 


Of the ERRATA. 
The Tables may be thus corrected. 


In Table 11. p. 108, for 525940 r. 525948. In the Table 
of Coins, Seville Piece of Eight 434. 11 ; Ducatoon of Holland 
Weight 20.21 ; Gulden of Zell 25 4.7; old 7:alianPiſtole, Stand- 


ard Weight 4.6.11; 
The Table of Squares. 
Square R. | Square R. | Square 
181 | 32761 394 | 155236 | 563 439569 
194 | 37636 519 | 269361 899 308201 
391 | 152881 570 | 324900 923 | 851929 
Table of Cubes. 

R.] Cube R.] Cube. | R. Cube 
97 | 912673 | 352 | 43614208 651 | 275894451 
205 | 8615125 | 476 | 107850176 685 | 321419125 
208 | 8998912 522 | 142236648 |} 711 | 359425431 
293 | 25153757 | 586 | 201230056 | 840 | 592704000 

844 | 601211584 
Table of Primes. 


For 9069 r. 9067; for 9541, r. 9547. 


| Direction to the Binder. 
The Table of Coins to face Page 192. 
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Of DEFINITIONS, GG, 
I, ATHEMATICKS (. peSnuering 5 
JJoriginally ſignified any Diſcipline, or 
V 4. Learning (nee); but now is the 
Science, or rather thoſe Sciences, which enable us to 
conſider the various Relations and Properties of 
Quantity. | | ; 
2. Mathematicks may be canſidered as conſiſting 
%% A i : 
1. Pure, ſimple, or abſtracted, which treats of 
Quantity conſidered in the Abſtract, i. e. without 
any Relation to Bodies, or fenſible Objects: 
2. Mixt Matheniaticks confder Quantity as 
ſubſiſting in material Beings. This is a very exteg- 
live Part of the Mathematicks. 
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3. Mathematicks are alſo divided (by ſome Au- 
thors) into Speculative and Practical. 

Speculative treats only of the ſimple Kpowledae 
of the Thing propoſed, contenting itſelf with the bare 
Diſcovery of Falſhood, or the Inveſtigation of Truth. 

Practical ſhews ſomething uſeful, or advantageous 
to Mankind. | 

4. Quantity, (Quantitf, Fr. Quantitas, Lat.) may 
be defined to be whatever admits of any Kind of 
Computation, or Menſuration; or which, by Com- 
pariſon, may be ſaid to be greater, or leſs; than ano- 
cher Thing of the ſame Nature. 

5. Unity, (Unitas, Lat.) is the Idea we have of 
any Thing conſidered as alone and undivided ; or 
as ſeveral Things collected into one Whole; (not 
taking Notice of any Differences that may happen to 
be amongſt them in other Reſpects;) as one Pen, 
one Ship, one Flock, Sc. in Contradiſtinction to a 
Multitude, or many, as Pens, Ships, Flocks, Sc. 

6. A. Number (Nombre, Fr.) is either an Unit, 
or two or more Units collected together. 

It is by Numbers that we explain how many the 
Objects of our Knowledge are, as how many Men, 
Houles, Ships, Sc. 

Numbers are divided into three Kinds, Integers, 
Fractions, and Surds. An Integer is that which an 
Unit meaſures; a Fraction is meaſured by a Sub- 
multiple of the Integer; a Surd is incommenſurable 
by Unity. (In writing Numbers we make Uſe of theſe 
Arabian Characters, o, nothing; ; 1, one; 2, two; 
3, three; 4, four; 3, five 6, ſix; 7, oe: 8, eight; 
9, nine.) Thus 3, when conſidered as ſo many di- 
ſtinct Things, as 3 Farthings, (3) is an Integer, or 
whole Number, and is meaſurable by an Unit; for 
r is contained exactly 3 Times in 3: But when 3 
Farthings are conſidered as Part of a Penny, as 2, 

(three 


It has been diſputed, whether an Unit be a Number, by ſome 
ingenious Writers ; however, it is evident, that, the Definitions of 
Terms being arbitrary, it may be defined, fo that an Unit may, of 
may not be à Number. 
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(three Fourths, or 3 Parts of four) then it (viz, 4) 
is a fractional Number; and is meaſurable by a Sub- 
multiple or Part of the Integer, viz. by 3, one 
Fourth of the Integer; for one Foutth is contained 
in three Fourths, exactly three Times. As to a 
ſurd Number, it cannot be well explained in this 
Place; and therefore we ſhall refer the Reader to 
Evol ur io in this Eſſay; and for the Definitions of 
Multiple and Sub- multiple, to MuLTieLicaTion and 
Divis fo reſpectively. 

7. Arithmetick, ( «p13 wi; and perpio ) is that Part 
of the Mathematicks which teaches ſome of the chief 
Properties of Numbers, with the Methods of apply- 
ing them to Computation in the common Purpoſes 
of Life; ſuch, for Inſtance, is computing the Value 
or Price of any Parcel of Goods, either bought or 
ſold. There are ſeveral Kinds of Arithmetick, as 
Vulgar, Decimal, &c. but in this Eſſay we ſhall 
only illuſtrate and demonſtrate the Elements of Vul- 
gar Arithmetick; ſo called from its being that 
which is moſt commonly uſed and beſt underſtood 
by the Vulgar, or common People. 
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8. Y Notation, ( Notatio, Lat. ) or Nunieration, 

(Numeration, Fr.) we underſtand the Art of 
reading and writing Numbers. That this may be 
regularly treated of, the firſt Thing to be done is to 
explain the Characters we intend to make Uſe of 
which are as follows: 


„ Therefore. 


rg is the Sign, of Mark for (More, or) Plus 
or Aud. 


—, the Sign fot (Leſs, or) Minas. 
A * . *, the 
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x, the Sign of Multiplication, as 2x3, is, 2 mul- 
tiphed by 3. 

—, the Sign of Diviſion, as 4-2, is, 4 divided 
by 2. 

=, equal fo, or the Sign of Equality. 


We have already taken Notice, that 1, is the 
Mark for 1 or an Unit; 2, two; 3, three; 4, four; 
5, five; 6, fix; », feven; 8, eight; 9, nine; and o, 
for nothing : Now, the better to explain what we 
mean by Niels Names, it may be proper to oblerve, 
that * 


1+1=2, is called, in our Language, Two. | 
1+1+1=3, Three. | 
1+1+1+1=4, Four. | 
1+1+1+1+1=5, Five. | 
I+1+1+1+1-+1=6, Six. | 
I+1I+1+1+1+1+1=7, Seven. | ; 
I+1+1+1+1+1+1+1=8, Eight. 

I+1+1+1+1+1+1+1+1=9, Nine. 


Or thus, -1+1=2, 2+1=3, 3+1=4, 4+1=5z 
5+1=6, 6+1=7, 7+1=8, 8+1=9, and 9 +1 is 
called Ten; and ten Tens a Hundred, ten Hun- 
dreds a Thouſand, a thouſand Thouſands a Million, 
a Million of Millions a Billion, a Million of Billions 
a Trillion, a Million of Trillions a Quadrillion, Cc. 
The intermediate Numbers are thus named : Ten and 
one are called Eleven; ten and two, Twelve; ten 
and three, Thirteen ; 'ten and four, Fourteen ; ten 
and five, Fifteen; ten and fix, Sixteen; ten and 
ſeven, Seventeen; ten and eight, Eighteen; ten and 
nine, Nineteen; ten and ten, Twenty: Then twenty 
and one we call Twenty-one; twenty and two, 
Twenty-two, Sc. till we come to twenty and ten, 
which we call Thirty; the next ten, Forty; the 
next, Fifty; the next, Sixty; ſeven tens, Seventy ; 
eight tens, Eighty; nine tens, Ninety ; ten tens, 
Hundred: Then we ſay on a hundred and one, 
hundred and two, &c. 
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9. For the readier Writing and Reading Numbers, 
it 15 now, through Cuſtom, 'an eſtabliſhed Rule, that, 
when a Number conſiſts of ſeveral Places, the Fi- 
gure, which is in the firſt Place, on the Right-hand, 
ſhall denote (as alſo when it ſtands alone) only its 
ſimple Value: But the Figure in the ſecond Place, 
counting from the Right-hand towards the Left, 
ſhall be ſo many Tens as it would be Units in the 
firſt Place ; and ſo onwards. to the Leſt, always ten 
Times as much as the ſame Figure would denote in 
the preceding Place. Thus, for Example Sake, in 
this Sum 3333, three in the firſt Place on the Right- 
hand is only 3; 3 in the ſecond Place towards the 
Left-hand is 3 Tens, or Thirty; the 3 in the third 
Place is ten Thirties, or three Hundred; the 3 in 
the fourth Place is ten three Hundreds, or 3 Thou- 
ſands : Hence that Sum may be read thus: Three 
Thouſand, 3 Hundred, and Thirty-three. 

10. But having, many Times, Occaſion to write 
down ſo many Hundreds, Thouſands, . without 
any intermediate Terms, it is neceſſary, to prevent 
Confuſion, to fill up the vacant Places with ſome 
Character, which, in itſelf, ſhould ſignify nothing 
and hence appears the Uſe of the Cipher (0) no- 
thing; thus E. G. we may write three Hundred 
thus 300; for, by Virtue of the two C iphers being 
placed to the Right-hand of the 3, it ſtands in the 
third Place; and therefore, by the laft Article, 
denotes three Hundred. Thus alſo 30, is Thir- 
ty, and 30000, thirty Thouſand ; and hence it will 
appear that 35071 is thyty- five Thouſand and 
Seventy one; becauſe the x ſtanding in the firſt or 
Unit's Place is ſimply 1; the 7 ſtanding in the ſe- 
cond Place is Seventy ; and the 5 being in the fourth 
Place is five Thouſand : Laſtly, the 3 ; being i in the 
fifth Place is thirty Thouſand, and conſeguently the 
whole Number is thirty-five Thonſand and Seventy- 
one. Hence it will be no difficult Matter to under- 
ſtand the following Table. : | 
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1 | Units | 1 
12 | Tens 10 
123 | Hundreds 100 
1234 | Thouſands 1000 


12345 | X Thoufands | 10000 
123456 | C Thouſands | 100000 
1234567 | Millions I 000000 
12345678 | X Millions 1 0000000 
123456789 C "LG 100000000 

De. 


- 


11. The Learner being ſuppoſed to underſtand 
what has been already faid, we ſhall now ſhew _ 


how to read a voy ** ny, e.g. 614. 5227631 
543261, 701810. 71843 2. 171816, 743215. 40% 184. 


321718. 765671. The Method is thus: Over the 
ſeventh Figure, counting from the Right-hand to- 
ward the Left, put 1; from which count fix, and 
over it put 2, S. as in the above Number : Then the 
Figure over which 1 ſtands is Millions, that over 
which 2 is placed is Millions of Millions or Billions, 
that over which 3 ſtands is Millions of Millions of 
Millions, or Trillions, Sc. Hence the above Num- 
ber may be read thus, 614, Nonillions, 321631 
Octillions, 54.3261 Septillions, 701810 Sexillions, 
718432 Quinquillions, 171816Quadrillions, 743215 
Trillions, 407184 Billions, 321718 Millions, 765671. 

After this Manner we may numerate any Number, 
though the Number of Places be very great. 

12. The Writing down of Numbers being only 
the Reverſe of Reading them, when written, we ſhall 
not here expatiate on; (eſpecially as we ſuppoſe our 

Readers to have ſome Acquaintance with more Rules 
than this ;) but ſhall only take Notice, that Youths 
are ſometimes nonpluſſed when ſuch Queſtions as the 
following are propoſed to them, viz. To write down 
in Figures 11 Thouſand, 11 Hundred, and 113 for 


Want 


NOTATION FT ALGEBRA. 7 
Want of conſidering that 11 Hundred is' Thouſand 
and 1 Hundred: But give them this Hint, and they 
will then readily krow, that the above-mentioned 
Number is equal to 12 Thouſand, x Hundred, and 
II; _ then they will preſently write 12111. 
When we are to demonſtrate the Truth of a 
e that is not limited to particular Numbers, 
but only, that, on ſuch Conditions as are therein ex- 
preſſed, it will be as in the Theorem; it will not be 
a ſufficient Proof of the Truth of the Rule, to ſhew 
that it holds good in ſome particular Numbers; and 
therefore we muſt make Uſe of ſome Contrivance, by 
| the Help of which we may be able to argue ab- 
| ſtractedly from particular Numbers. In order to 
which, it is many Times the beſt Method to put 
ſome Letters, as a, l, c, &c. to repreſent the Numbers; 
and then, as theſe Letters may ſtand for any parti- 
cular Numbers, whatever is deduced from Reaſoning 
on theſe Letters, with the Properties common. to all 
Numbers, muſt be true in. all poſſible, Caſes; and 
hence the Name of Lateral or Univerſal Notation. 
This Method of putting Letters for Numbers is al- 
ſo called Algebraicel Notation. We have already ſaid, 
that + is the Mark for Plus; thus 2-43 is 2 Plus 3 ; 
and 44 5 is, a Plus 3; alſo that — is Minus, and 
therefore a—d# is @ Minus b; and = is equal to, 
as a b is a equal to 5. The Signs of Compariſon 
are ©” and -; the Mark for les than being 
C. and for greater than ; thus 2 C 3 is to be 
read, 2 is leſs than 3; and 3 92 is, 3 is greater 
than 2. The Sign of the Difference of two Quan- 
tities is ©, which is made Uſe of when we do not 
know which is the greateſt of the Quantities ; thus 
a 7 is the Difference between a and h; that is, if 4 
be the greater Quantity, it ſtands for a—“; but, if 5 
be the greater Quantity, it is 2—4. What other 
Characters we may occaſionally make Uſe of, vill be 
explained in their proper Places. 
14. Quantities may be confidered either as affir- 
mative, that is, greater than nothing, or negative, 
B 4 VIZ, 
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viz. leſs than nothing: Thus the Caſh and Goods of 
a Merchant, and the Debts owing to him, may be 
conſidered as affirmative, or greater than nothing; 
becauſe they affirm he has fo much. As to negative 
Quantities, though to fay that any Quantity is leſs 
than nothing is a Contradiction, yet a Quantity may 
be ſo circumſtantiated with reſpect to ſome Thing, or 
Perſon, as to be in effect (with reſpect to that Thing, 
or Perſon) as leſs than nothing: Thus e. g. the Debts 
a Merchant owes, are, with reſpect to him, Negative 
Quantities ; for they are, with reſpect to him, really 
ſo much leſs than nothing ; denying him to be worth 
by ſo much as the Debts are, what his Goods, Caſh, 
and Debts owing to him would make him to be. 

15. In Agebra + is the affirmative Sign, and there- 
fore all Quantities which have this Sign before them, 
are to be underſtood as affirmative Quantities : When 
there are many Quantities written, the firſt, or lead- 
ing Quantity, has frequently no Sign fet before it ; 
but then it is ſuppoſed to have this Sign before it, or 
fo ſtand for an affirmative Quantity. | 

16. In the Agebraict, or Analytick Art, — before 
any Quantity denotes, that that Quantity is to be 
conſidered as a negative Quantity. 

17. Before we put an End to this Chapter, it will 
— be improper to lay down the following Corol- 
res. | 

Corollary 1. If two Numbers (written in Figures) 
having the ſame Number of Places, that 1s of the 
greateſt Value, which has the greateſt Figure in the 
higheſt Place. As, for Example, 8395 590; and 
236072 2359. dg 

18. Coroll. 2. Of two Numbers conſiſting of an 
unequal Number of Places, that is the greateſt which 
has the greateſt Number of Places, e.g. 101 397. 

19. Coroll. 3. If to the Right-hand of any two un- 
equal Numbers be placed an equal Number of Fi- 
Pires, that will remain the greateſt which was ſo 

tore. I | : 
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C HAP. III. 
Of ADDITION. 


DDIT TON, (from add; from the Lat. addo) 
teaches to find a Number equal to two or 


more given Numbers, taken together; that is, to 


find one Number called the Sum, (Summa, Lat.) or 


Total Sum, which ſhall contain ſo many Units as are 


contained in all the given Numbers taken together. 

21. Paſtulate. Grant that any Number may be 
increaſed by adding of another Number to it. See 
Art. 25. 

22. Axiom 1. If equal Things be added to equal 
Things, the Sums will be equal. | 

23. Axiom 2. Such Quantities as are equal to one 
and the ſame, or equal Things, are equal to each 
other. 

24. Axiom 3. All the Parts, taken together, are 
equal to the Whole. 

25. It is evident that the Sum of any two Num- 
bers may be found, by adding to one of the Num- 
bers (the oreateſt is the beſt) ſeparately, one by 
one, the Number of Units contained in the other 
Number. 

Thus, for Example, the Sum of the two Digits 9 
and 5 is equal to 9--1I-+1I+1+ 1＋ 1, Chich may 
be collected together, by ſaying, 9+1=10, +1=11, 
+1=12, +1=13, +1=14. But, ſince this would 
be a very tedious Method of adding large Numbers, 
we muſt ſeek out for a better; but firſt it will be 
neceſſary to make, by this Method, the following 
TOW: expreſſing the Sum of * two Digs. 
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26. The Sum of any two Digits is found after 
this Manner by the above Table, viz. Always find 
one of the Numbers on the Left- hand of the Table, 
and the other on the Top, and the Number ſtanding 
in the Place, where the Rows meet, will be the Sum 
required. E. g. Suppoſe we wanted to know the Sum 
of 846; find 8 on the Left, and then againſt it, in 
the ſixth Column, we ſhall have 14, the required 
Number. 

27. By committing the bord. mentioned Table 
to Memory, we ſhall readily know the Sum of any 
two Digits; and then be qualified to make Uſe of a 
much better Way of adding large Numbers, viz. 
Firſt, take Care to place the Numbers to be added, 
one adder another; ſo, that Units may ſtand under 
Units, Tens under Tens, Hundreds under Hun- 
dreds, Sc. Then add up the Row of Units; and 
if the Sum be more than Ten, or two Tens, Se. 
write down the Overplus, and carry the Tens to the 
next Row, as ſo many Units; which (Row) add up 
as you did the firſt, and carry the Tens of this Row, 
as fo many Units, to the third, or Row of Hun- 
dreds; and thus proceed *till all che Rows are added 
up; and then the Tens of the laſt Row muſt be 

placed 
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ADDITION. 
placed to the Left-hand of all the other Figures of 
the Sum, and then the Whole will be the Total Sum. 
28. Example. What is the Sum of 37681123 
+879? 
The Numbers being (5768. 
rightly placed will 1.2.3 
ſtand thus: 879 


67 7 o = Sum of the Whole. 


Operation. Add up the firſt Row, thus: Say, 


(mentally) 9g+3=12=(by Art. 9.) 2 above 10; make 
a Dot (.) tor the 10, and ſay 2+8=10, for which 
make a Dot (.): Put down o under the firſt Row; 
and then, looking on the Sum, we ſee two Dots, ſig- 
nifying two Tens, to be carried to the ſecond Row : 
Therefore we ſay, 2 (we carry) +7=9, +2=11, = 


'10+1 ; for the 10 make a Dot; then ſay 1+6=7, 


which put down; then carrying 1 for the Dot, to 
the third Column, we ſay, 1 (we carry) +8=9, 
+1=10, for which make a Dot; then 7 is 7, which 
place down: Laſtly, in the fourth Row we ſay, 1 
(the Carriage from the third Column) + ;=6; which, 
being put down, compleats the whole Sum. 

29. After the young Student has been ſome Time 
converſant in Addition, he will be able to add up, 
without dotting, more expeditiouſly, thus : In the 
Example, in the laſt Article, ſay 9+3=12, +8= 
20; under the firſt Row put o; and becauſe the 2 in 
20 is 2 Tens, (or, which is the ſame, the 2 ſtands in 
the Place of Tens, by Art. 9.) the ſaid 2 muſt be 
carried to the ſecond Row, or Row of Tens ; ſaying 
2 (you carry) +7=9, +2=11, +6=17; (but this 
17, being 17 Tens, is really 170) . under the ſe- 
cond Row we mult put 7, and carry the 1 (viz. 100) 
to the Row of Hundreds, ſaying 1 (you carry) 48 
=9, +1=10, +7=17 ; (but this being the Sum of 
the Row of Hundreds, is really 1700) under the 
third Row we muſt write 7, and carry the 1 (viz. 
1000) to the Row of Thouſands, ſaying x (you 


carry) 
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carry) +;5=6; which being the Sum of the Row 
of Thouſands, the 6 muſt be written in the fourth 
Place; which compleats the Sum, viz. 6770. From 
what has been ſaid in this Article, the Reaſon of 
carrying the Tens of one Row, as Units to the next 
higher Row, muſt appear plain. - Or the Reaſon of 
this Method of performing Addition may be ſhewn 
in a more general Manner, thus : It is plain, that, in 
an Operation worked by Article 27, we firft add up 
the Row of Units, which Sum we put down in the 
Place of Units, if it doth not amount to 10; but if 
it be 10, or more, we only put down the Exceſs a- 
bove 10, or a compleat Number of Tens, in the 
Place of Units, and carry the Tens to the next Row, 
and add up that, Sc. Now it is evident, that as we 
put down the Exceſſes above any Number of Tens, 
and carry the Tens as ſo many Units to the next 
Left-hand Row, Sc. to the End, that the Sum fo 
found muſt be that required; becauſe, that by the Nature 
of our Notation, 10 of 1 Row is 1 in the next Left - 
hand Row; and therefore, by that Method, we have 
taken all the Parts together, which muſt * be equal 
to the Whole. | 
30. When the Columns,. or Rows, to be added 
up, are very long, it will be proper to part them in- 
to ſeveral Parcels, ſo that the Sum of each Row of 
a Parcel may not exceed an Hundred, (or there be 


not more than 10 Figures in any Row or Parcel ;) 


then, having found the Sum of each Parcel, add 
theſe Sums together for the Total Sum. 


The 
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bare Definition of Addition. We 


The Reaſon of this is ground- 231 
ed on Art. 24. The Example 531 
in the Margin will make this 718 
lain. | 172 
31. The beſt Way of proving 232 
Addition is by adding the 121 
Rows downward; by which, if 317 
they bring out the ſame as 213 
when added upward, we may — 25 34 
reaſonably conclude we ate 710 
right. ; 310 
32. As to Literal, or Alpe- 728 
braical Addition, all that is ne- 63r 
ceſſary to be obſerved here, is, 841 
that the Quantities are added by 231 
collecting them together with 978 
their proper Signs: Thus, * 891 
added toy is x+y; x and —9 is 701 
x —y; alſo — x and — is — * 301 
—); all this is plain from the — 6322 


ſhall only further obſerve, that Total Su 8856 
when the Quantities are alike, 
7.e. the Letters are all of one 
Sort, the Expreſſion may be ſhortened, by adding 
them together after the ſame Manner, as in common 
Additions : ; fo, a-pa=2a; 3a and 5a=34+5a=8a; 


alſo 3x and —2x=23xX—2x=x, 


— „ _ 


CHAP, IV, 


Of SUBTRACTION, 


33. QUBTRACTION, (Subtra8io, from the Verb 
ſubtraho, Lat.) ſhews to take one Number 


from another, 
dition, 


and is only the Reverſe of Ad- 


34. Hence, 
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34. Hence, the Number to be ſubtracted may be 
equal, but cannot be greater than, the Number 
from which it is to be taken. 

35. Grant, that any Number may be leſſened, be 
taking a leſſer, or equal Number, from it. (See 
Art. 38.) 

36. If from equal Things equal Things be taken 
away, the Remainders will be equal. 

37. The Number from which another is to be 
taken, we call the Subducend (from the Latin Verb 
ſubduco); the Number to be ſubtracted the Minorand 
(Minor, Lat.); and their Difference, the Remainder 
(from the Verb remaneo, Lat.) 

38. Before Children can be taught to ſubtract one 
Number from another, they muſt be able to tell 
readily, without ſtudying, the Difference between 
any two Digits; for which Purpoſe the Table in Ad- 
dition will be uſeful ; for Wb it the Difference be- 
tween any Digit and Number, leſs than 20, is given 
by Inſpection only; thus, find the Minorand-Digit 
in the Left-hand vertical Column, and look againſt 
it in the Table for the Subducend ; then, directly 
over it, on the Top of the Table, will be the re- 
quired Difference or Remainder. Example. Let it be 
required to find the Difference between 4 and g- 
Here againſt 4 (in the Index Column) we find g in 
the Table, and directly over it, in the Top Column, 
is 5, their Difference. 

29. To ſubtract one Number from another. 

Having placed Units under Units, and Tens un- 
der Tens, Sc. as we did in Addition; take each 
Digit (beginning with the Units Place) of the Mi- 
norand out of its correſpondent Digit of the Sub- 
ducend, and put the Difference under ; but if any 
Digit of the Minorand'is greater than fts correſpon- 
dent Digit of the Subducend, you may ſubtract that 

Digit 


What we hs call the g. ſome Authors call the Com- 
pound Number, others the Subtrahend; and what we call the Mine- 
rand, ſome call the Sub;rahend, others the Subtradtor. 
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Digit of the Minorand from 10, and to the Re- 


mainder add the correſpondent Digit of the Subdu- 
cend; but, in this Caſe, you muſt remember to add 
an Unit to the next Digit of the Minorand. Note, It 


is cuſtomary to put the Subducend over the Mino- 


rand, but this is entirely arbitrary. 
40. Example. From 7540 ſubtract 2172. 


Subducend 7540 
Minorand 2172 


Place the Numbers thus: 


Remainder 5368 


— — 


Then, ſince you cannot take 2 (the firſt Figure of 


the Minorand) from o, (in the firſt, or Unit's Place 
of the Subducend;) ſay, 2 from 10, or 10—2=8, 
which put down; then, adding 1 (you carry) to 7, 
ſay, 8 (from 4 you cannot, and.) from 10, or 


10-—8=2, +4=6, which write down; and proceed, 
ſaying, 1 (you carry) A1 2, and 2 from 5, or 


5—2==3, Which put down: Laſtly, 2 from 7, or 


7-2 g, Which, being placed down, gives the Dif- 
ference or Remainder =5368. 


41. When the Tyro has been ſome Time exerciſed 
in the above Method, he may learn the following 
more commodious Way of performing Subtraction, 
diz. by adding 10 to any Digit of the Subducend, 
when the correſpondent Digit of the Minorand 1s 
greater than that of the Subducend ; and then, from 
that Sum, ſubtracting the correſpondent Digit of the 
Minorand ; thus, in the above Example, we may 
fay, 10—2=8, which ſet down; then 1 (we carry) 
+7=8, and 14—8=6, which write down; then 1 
(we carry) +1=2, and 5—2=3, which place down: 
Laſtly, 9—2=5. Hence the Remainder is 5368 
as before. 

42. Mr. Lowe thinks Subtraction is better per- 
formed by Addition; thus, in the above Example, 
ſay 2 and as much as will make the Amount to the 
next Row is 8, which 8 put down; then 1 (we 


carry} 
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carry) +7=8, and 846=14, put down 6; and ſay, 
x (we Carry) +1==2, +3=5, put down 3; then 
2+5=7, put down the 5; which makes the Re- 
mainder 3368, as above. 

43. A Demonſtration of Art. 39. or Rule for find- 


ing the Difference of two Numbers; which may be 


conveniently parted into two Caſes. | 
1. When all the Figures of the Minorand are leſs 
than (or equal to) their Correſpondents in the Sub- 
ducend, it is manifeſt, that the Difference of the Fi- 
gures in the ſeveral Places, being put in the ſame 
Place as the Figures ſtand whoſe Differences they 
are, muſt, taken all together as one Number, be 
equal to the Difference ſought ; for, as all the Parts 
any Number taken together are equal to the 
Whole, ſo muſt the Differences of all the like Parts 
of any two Numbers make up the Difference of the 


Wholes. 2. E. D. 


2. When any Figure of the Minorand is greater 
than its correſpondent Figure in the Subducend, by 
the Rule in Art. 39. we ſubtract that Figure of the 
Minorand from 10, and add the Subducend Digit 
to that Remainder; or, which is the ſame, add 10 to 
the Figure in the Subducend, and take the corre- 
ſpondent Figure of the Minorand from that Sum; 
and then add 1 to the next higher Figure in the Mi- 
norand. Now, fince by * Notation 10 in any Place 
is = 1 in the next higher Place, it is evident, we have 
increaſed both the Subducend and Minorand with an 
equal Number; and therefore the Difference of the 


Subducend and Minorand, fo increaſed, will be the 
* ,-. ſame“ as if they were not increaſed. Q; E. D. 


The only Thing that remains here to be taken 
Notice of, is, that, any Digit being taken from the 
Sum of any leſſer Digit and 10, the Difference will 
never exceed 9; the Reaſon of which will plainly 
appear, by conſidering, that as the leſſer Digit wants 

at 


Note, Q. E. D. amongſt Mathematicians, ſignifies, DPupd crat 
demonſtrandum (which was to be demonſtrated); and Q. E. I. is, 
Qued erat inveniendum (which was to be found). 
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at leaſt 1 to make it = the greater; when we have 


raken all we can out of the leſſer Digit, there muſt, - 


at leaſt, remain 1 (of the greater Digit) to be taken 
from the 10, and therefore the Remainder can never 
exceed 9. Pg a RP... | ; F 4+ 
4. When we are to ſubtract one Number from 
ſeveral, or ſeveral from one, or ſeveral from ſeveral, 
it is beſt, before we ſubtract, to ſhorten the Work, as 
much as may be, by Addition: Thus, if it be re- 
W to take 30 1516, from 8+23+164+50, 
e beſt Method of Operation will be as under: 


l 


| Subducend 97 
Add) th” 23 Minorand 6x 
| 16 | 8 5 16 * | * en 


* | Sum 97 


| 45. Subtrattion may be proved by adding the Mi- 


norand and Remainder together ; for theirSum muſt 
(by Art. 24.) be equal to the Subducend. * | 

46. In Literal or Aleebraical Subtraftion, all that is 
neceffary to be obſerved is, that, Subtraction being 
dire&ly contrary to Addition, to ſubtract an Affir- 
mative muſt be the ſame as to add a Negative; and 
to ſubtract a Negative, the ſame as to add an Affir- 
mative: Hence, Subtraction of Algebra may be per- 
formed by changing (or png in your Mind) 
all the Signs of the Minorand ( 
then adding them as in Addition. Thus, 2x from 
5x, remains 5x—2x=3x 3 and 2x from —5x remains 
—2x and — u -x; alſo — 2x from + 5x leaves 
+2x+5x=+7x; and — 2x from — gx leaves + 2x 
— GX = zx. 

= — we put an End to this Chapter, it may 


not be improper here to remark, that, in Art. 43. 


we took it for granted, that, when equal Quantities 


de added to both the Subducend and Minorand, the 
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to be changed); and 
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Difference of theſe Sums will be equal to he Diff 
rence. of the (former) Subducend and Minorand; 
which may be thus demonſtrated : : 

'Let:s= the Subducend, m= the Mineradd, * 
their Difference, or 5—m=d; a= the Number to 
be added; then we have, for a new Subducend, a, 
and for a new end. m-. Now m from 5= 


=, and a from a . Ta Min inus es Sen 
d, per above. Q; E. D. : 
* Note, When a Daſh (—) is drawn over any Quan: 
tities, it denotes that thoſe Quantities at are to be taken 


together; thus, in the above, by 5+8 Minus Ma, 
is to be underſtood, that the Sum of miand 4 is to 
be taken from the Sum of and a. 

48. We will put an End to this Chapter, with 
the following Axioms, becauſe they may, perhaps, be 
of ſome Uſe hereafter. 

Firſt, If from the Sum of any two Quantities be 
taken either of them, the Remainder will be equal 
to the other Quantity: Thus, if from the Sum of 
any two Quantities, a6, be taken one of chem, b, 
ay” muſt remain the other, 4 
7 Ariom 2. If from che greater of any two 
es their Difference be taken, the Remainder 
mult be the leſſer Quantity: Thus, if a denote any 
Quantity, and a+ another; if from the greater 
a4+4 be taken their Difference d, there Till: remain 
4, the leſſer Quantity. 

50. Axiom 3. If to the leſſer of any two Quanti- 
ties be added their Difference, the Sum will be the 
greater Quantity; Thus, if 4 denote any Quantity, 
and a4+4 a greater Quantity, their Difference is 4; 
and if to a, the leſſer Quantity, we add 4, their Diffe- 
rence, the Sum will be a+4, the greater Quantity. 
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51. 'U LTIPLI CAT ION ( Mulbiphicatio, 1 Lat. ) 
is the Method of adding a Number, a 

given Number of Times, to itſelf; or, repeating it 

ſo many, Times as the Number, by which you are 


to multiply, contains Units. Or, the finding a 


Number which ſhall contain any given Number, a 
yen Number of Times. 

The Number to be multiplied (or added a 

i Number of Times to itſelf) is called the Mul- 
tiplicand ¶ Multiplicandus, Lat.) 

53. The Number by which we 5 ny (vix. 
the Number which denotes how many Times the 
Number to be multiplied muſt be taken) is called 
the Multiplier (from Multiply, from Multiplico, Lat.) 

54. The Sum of all theſe Additions, or the Num- 


ber ſo repeated, is called by Arithmeticians che Pro- 


duct (Produttns, Lat.) and by Geometricians the 
Reftangle (Rectangle, Fr. Rectangulus, Lat.) The 
Reaſon of which laſt enen will be explained 
in its proper Place. 


55. A Multiple ( Multiplex, Lat.) f is a Number 


produced by the Multiplication of two other Num- 
bers (each greater than an Unit.) Thus 6 is a 
Multiple of 2 and 3, for 3 twice repeated is = 6. 
Or, in Euclid's Words, a Multiple is a greater Num- 
ber compared with a leſſer, when the lefſer meaſures 
the greater. 

56. An Axiom. 1f equal Things be multiplied By 
. Things, the Products will be equal. 

87! Any two Digits may be multiplied together 
by adding the Multiplicand to itſelf, ſo many Times 
as there are Units in the Multiplier; for Inſtance, 
the Product of 5 by 4 may be found by repeating 
5 four Times, viz. 5 +5+5+;5=20. By this Me- 
thod the following TaBLE (called the Multiplication, 

C 2 or 


20 MULTIPLICATION. 

or Pythagorean TABLE, from the Inventor Pythagoras) 
may be made; and, when it is committed to Memo- | 
ry, we ſhall have a much ſhorter Method to perform | 
Multiplication by. To find the Product of any two 
Digits by this Table, find one of the Digits in the 
Side of the Table, and the other on its Top, and in | 
the Point of Meeting will be the Product, which was 
required. | 


The Py THacorRtan TABLE. 
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| 18127] 36] 45] 54 | 63] 72 | 84 | 108| 
58. Having learnt the above Table perfectly by 
Heart, it will be eaſy to multiply any two Numbers 
together by this Rule, viz. Multiply the Figure in 
the Units Place of the Multiplicand by the firſt Fi- 
gure (on the Right-hand) of the Multiplier, and 
put the Product, if it be leſs than 10, directly un- 
der; but, if it exceed 10, write down the Exceſs a- 
bove any Number of Tens; and remember, after 
you have multiplied the ſecond Figure of the Mul- 
tiplicand by the ſame Figure of the Multiplier, to 
add to the Product the Number of Tens which was 
to be carried from the laſt Multiplication, Sc. till 
you have multiplied all the Figures of the Multipli- 
cand by the firſt Figure of the Multiplier; then, (if 
the Multiplier conſiſts of more than one Figure) in 
like Manner multiply every Figure of the Multipli- 
cand by the ſecond Figure of the Multiplier, and 
ſo proceed, till all the Figures in the Multiplicand 
| have 
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MULTIPLICATION. 
have been multiplied by each Figure of the Multi- 
plier ; then collecting all theſe Products together by 
— we ſhall have the required Product. 

9. Example. Multiply 23416 by 23. 


The Work will ſtand thus; and was thus 2341 6 


performed: Firſt, we ſay 3 Times 6=18, 23 
put down the 8, and carry the 1 to the = 
next Figure of the Multiplicand, ſaying 3 70248 
Times 1 is 3, ＋ 1 (we carry) = 4, which 46832 
write down; then 3 Times 4= 12, put 
down the 2, and reſerve the 1: Again, 3 4538568 
Times 3=9, + 1 (we carry) = 10, put 
down the o; and then ſay 3 Times 2 is 6, 

+ 1 (we carry) = 7, which, being wrote down, com- 
pleats the Multiplication of the Multiplicand by the 
firſt Figure of the Multiplier. Now begin to multi- 
ply by the ſecond Figure of the Multiplier, ſaying 2 
Times 6 is 12; put down the 2 directly under that 
Figure of the Multiplier which we are multiplying 
by, and reſerve the 1; ſay then, 2 Times 1 is 2, 4 1 
(we carry) =3, which put down; and thus proceed 


*till each Figure in the Multiplicand has — mul- 


tiplied by the laſt Figure of the Multiplier. Laſtly, 
20d the ſeveral Products together for the required Pro- 
duct. As to the Reaſon of this Method of Multipli- 
cation, it may be eaſily ſhewn by Help of the following 
Lemma, viz. If either the Multplicand, or Multiplier, 
or both, be divided into two or more Parts, and theſe 
Parts are multiplied by each other, the Products of 
all theſe Parts, when added together, muſt be equal 
to the Products of the Whole. (Thus, for Example 
Sake, if the Multiplicand be 23=20+4-3, and the 
Multiplier 14=104-4 3 then 20x 10 200, and 
3x10==30; alſo 20x4=80, and 3x4=12 ; now 200 
+30+80+122322=23x14.) The Reaſon of which 

is evident, for all the Parts of any Number muſt 
make up that Number; . when any Number, or 
all the Parts of any Number, are multiplied by all 
the Parts of any _ Number, thoſe two Numbers 
are multiplied together. 
Ce” The 
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MULTIPLICATION demonſtrated. 
The Demonſtratien may be r e parted in- 


to two Caſes. 


1. When the Multiplier is but one Figure, it is 


Plain, that, by the'Method delivered in Art. 58, we 


find the Product required; for, we multiply each 
Part of the Multiplicand by the Multiplier, and put 
the Product down in its proper Place, if leſs than 
10, viz, in that Place which is directly under the 
Place we are multiplying of; but, if that Product is 
more than 10, we only put the Exceſs (above 10) in 
that Place, and carry the 10's to the next ſuperior 
Place; for, ſince 10 in any Place is by Notation *=1 
in the neut higher Place, our carrying the 10's of 
any Place as Units to the next higher Place does in 
Effect collect together the ſimilar Parts of the Pro- 
ducts, and all theſe Products, collected together, are 
by the Lemma equal to the whole. required Product. 
2. Z. D. 

2. But, if the Multiplier conſiſts of more a one 
Figure, after we have found the Product of the 
Multiplicand by the firſt Figure of the Multiplier 
as above demonſtrated, we ſuppoſe the Multiplier 
parted into Parts, and therefore find after the fame 
Manner the Product of the Multiplicand by the ſe- 
cond Figure of the Multiplier ; but, as the Figure 
we are multjplying by ſtands in the Place of Tens, 
the Product mult be ten Times its ſimple Value; and, 
therefore, the firſt Figure of this Product muſt be 
placed in the\ Place of "Tens, or, which is the ſame 
Thing, directſy under the Figure we are multiplying 
by; and. proceeding in this Manner ſeparately with 
all the Figures of the Multipher, it is evident we 
ſhall multiply the ſeveral Parts of the Multiplicand 
by thoſe of the Multiplier, and therefore, by the 
Lemma, theſe ſeveral Products, being added together, 
will be equal to the Product of the W \ hole. 9. E. D. 
50. In long Calculations the making a Tariffa or 
ſmall Table of the Multiplicand, after the foltowing 


Method, will be very uſeful ; becauſe it is not fub- 


Jeet to Error, and pert forms the Whole by common 
Ad- 
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TABULATING in MULTIPLICATION, 
Addition; but in ſhort Multplications the common 


Method is beſt... - 
Example. Multipl 
The Method of 7 

a Tarifa, is thus: 

10 Steps; then againſt the firſt Step ſet 

the Multiplicand; and 

cond put its Double, found by adding 


25476 by 3468. 


it to itſelf. The ſecond Step added to 
the firſt gives the third; and the third 


added to the firſt gives the fourth Step, 


Sc. till you get 10 Steps, Which laſt 


Step, if it be = 10 Times the firſt Step, 
proves the Table to be made right. 


Then the Operation will be thus: 


abulating or making 
Make a Ladder of |: 


againſt the ſe- 


— — — 
© — 


WTO — ur 


__ —— „ 


25476 
50952 


101904 
127380 
152856 
178332 
203808 


91229284 
N 254700 


23476 
3468 
In the eighth Step is 203808 = 25476x8 
In the ſixth 152856 = 25476x60 
In the fourth 101904 = 25470x400 
In the third 76428 2 5476x3000. 
| 88350768 | | 


61. Sometimes, when it is not e to OT | 
a Tariffa for all the Digits, we may. fave a little 
Trouble, by making a Table for only a few more 
Figures than are in the Multiplier. Thus, in the laſt | 


Example, firſt put down for 1; then 
for the third multiply the firſt by 3; 
then add the firſt and third tor the 
fourth Step; and for the ſixth double 


the third; for the eighth double the 
fourth ; and, for Proof of the Table, | 


add the ſixth and fourth for the tenth ; 
which, bringing out the ſame Figures as 


I 


O s w 


25476 

76428 
101904 
152850 


254760 


the firſt with an o on the Right: -hand, proves the 


Table to be right. 
C 4 


62. If 


76428 


203808 


23 


EPERTRODS 

62. If we make a Tariffa, or Table, for 1, 2, 2; 
and g Steps only, by doubling for 2; and adding 2 
and 1 for 3, and 3 and 2 for g; and, for Proof, = 
ing 5 to itſelf for 10; we may from ſuch a Table 
have the Product by any Digit, by Addition only : 
for 1, 2, 3, and 5, are in the Table; and 3+-1=4 ; 
5+1=6; (or 3+3=6.) 5+3=8; and 5+3+1=9, 
(or, by Subtraction, 10—1=9.) * 

6 57 Lord Neper, obſerving, that Tabulating the 
the Multiplicand was in many Caſes of great Uſe, 
contrived Tables, or Rulers, for this Purpoſe; 
which are now commonly known by the Name of 
Neper's- Bones, or Neper s- Rods. The Contrivance is 
this : Each Column of Pythagoras Fable is made on 
a ſeparate Piece of Box or Ivory, Sc. (whence the 
Appellation of Bones). The following Repreſenta- 
tion will convey a better Idea of them than a Multi- 
tude of Words. a EA 


- NEPER's RODS. 


Index 

Rod. 2 5 : . 
11 HEI 
[2 | 1/611/811,/0 
E c | | 27 
4] AV 
611/46 2 
2 1 
S118) AAS 
FA 222 © 


64. For performing of Mul tiplication by theſs 


Rods, one Index-Rod is ſufficient; by the Ow 


„ err ge. eee 


DAS 


NEPER RODS. 
Rod we would be underſtood to mean the Rod of 


Digits which is not diagonally divided, and which is. 
the firſt to the Left - hand ĩn the above Figure. Bur 


of each of the other Sort we muſt have 10 many as 


any one Fi (or o) is repeated in the Multiplicand. 
Six or eight Rods nah agate uffcient 
for common Pradtice. Tikes 

65. In uſing theſe Rods, firſt take the Index- rod, 
and, next to it on the Right- hand, place a Rod 2 
has on its Top the Figure which ſtands in-the hi 
Place of the Multiplicand; and next to this the 
on the Top of which i is the Figure which — in 
the next er Place of the Multiplicand: And 
thus proceed till all the Rods belonging to the Mul- 
tiplicand are taken out; then, againſt each Digit of 
the Index- rod, will ſtand the Product of che Multi- 
—— by that Figure; but, ſince by our Notation, 

ginning at the Right-hand, the Figure on the 
higher Part of any Square is of the ſame Height as 
the loweſt in the next (Left-hand) Square, in taking 
out the Products, firſt take out the Figure in the 
loweſt Part (or Units Place) of the Square of that- 
Rod which is on the Right-hand of all the others; 
then add the Figure in the upper Part of this Square 
to that in the loweſt Part of the Square of the next 
Rod ; and fo proceed till all the . 
riplicand by that Fi igure is taken out, 


— —— es — — 


8, to be taken out at- 
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66. Fer an Example, take that in Art. 60. vix· 
Mulkiply 26470 by 2 | | 
The proper R 
being taken out and: 
properly placed, will 
appear thus: Which 
being done, againſt 8 
in the Index-rod, we 
have the Product by 


| an 


ter this Manner, be- 
ginning at the Right- 
hand; ſay 8 is 8, 
which place down; 
(as in Art. 60.) then 

4+6=10,: put down 
the o, and carry 1; 

ſaying 1 (we carry) 

+5+2=8,. which write ane and go on,  faying 
3 (To) = 3, which write down; and then 4+ 6=10: 

Laſtly, o being written down, we have 1 (we carry) 
Ira; ſo that the Product by 8 is 203808: After 
this Manner take out the other Products, and, due 
Regard being had in placing the ſeveral Products, 
(the Operation will appear as in Art. 60, which ſee; 


— 


2 hy - 
. 


— — 


and) their Sum will be the required Product. 


67. In ſome Caſes, the Work of Multiplication 
may be ſhortened, as we ſhall now illuſtrate in the 
moſt uſeful Contractions, and in the moſt uſeful on- 
ly; becauſe the giving a great Number of Con- 
tractions, not in frequent Uſe, would be both waſting 
our own Time, and alſo that of our Readers. 

Caſe 1. When any Number is to be multiplied by 
10, 100, or 1000, c. the Product will be found, 
by only annexing the Ciphers to the Right-hand of 
the Figures; thus 25* 10 2250; 25 * IOO = 2500 
25 * I000= 25000, Oc. 

68. Caſe 2. When either the Multiplicand, or Multi- 
plier, or both, have Ciphers to the Right-hand of the 
Figures, multiply by the Figures, taking no * 
0 


ConTRACTIONS in MULTIPLICATION. 


ef the Ciphers, till the ſeveral Products are added 
together ; but then to the Sum annex ſo many Ci- 
phers as are to the Right-hand of the Figures both 
in the Multiplicand and Multiplier. | 

569. Example. Multiply 2300 by 1500. | 
a BE 1 ® | 78 2400 
15000 


3 


| POW 23 
The Work will appear thus: 345000 


— wu 


„ 


70. When all the Figures in the Multiplier except 
that in the Units Place (which may be any Fi Pure) 
are One's, the Work may be performed in one Line, 
as will be ſhewn in the following * Firſt, 
multiply 381 by 15. 

Here (and in multiplying by I2, 13, 381 
14, 15, 16, 17, 18, or 19) we muſt re- 15 
member, as we multiply by the Digit in 
the Units Place of the Multiplier, to . 5 
add that Figure of the Multiplicand 
which ſtands next on the Right-hand of the Fi igure 
we are multiplying of; thus, in this Example, ſay, 
zx I, Which put down; then 5x8, 40, + 1 41, 
put down 1, and carry the 4; then 5x3=15, +4 (we 
carry) = 19, +8=27, put down 7, and carry 2: 
Now as we have multiplied all the Figures. of the 
Multiplicand by the firſt Figure (5) of the Multiplier, 


we omit taking any further Notice of that. Figure, . 


and therefore have only now to ſay 1x3=3, + 2. (we 
carry) g, which, being placed . compleats the 
Product. 

71. Example 2. Multiply 38 1 by 115. 

Here, as we have two One's in the 381 
Multiplier, we multiply by the Digit 8115 
in the Units Place, remembering, as E 
we multiply, to add thoſe two Figures 43815 
of the Multiplicand which ſtand next 
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ConTRACTIONS in MULTIPLICATION. 

on the Right-hand of the Figure we are multiplying 
of. Thus, in this Example, ſay 5x1=5, which pur 
down; then fay 5x8=40, +1 (the Figure on the 
Right-hand of 8) = 41, put down the 1, and carry 
4; ſaying 5x3=15, +4 (we carry) = 19, +8 =27, 
—o-1=28 ; (here we add in the two Figures to the 
Right-hand of the 3) put down the 8, and reſerve 
the 2; then omitting the 5 in the Multiplier, becauſe 
all the Figures have been multiplied by it, we ſay 2 
{we carry) +3=5, +8=13, (here we add in two Fi- 
gures of the Multiplicand) put down the 3, and carry 
13 ſaying 1 (we carry) +3 (the remaining Figure of 
the Multiplicand = 4, which, being placed down, 
compleats the Product. ; | 

72, To multiply any Number by 102, 103, 
104, Sc. at one Operation; multiply by 2, 3, 4, &c. 
and when you have found two Figures of the Pro- 
duct, as you multiply, each Time add one Figure 
(beginning with that in the Units Place) of the Mul- 
tiplicand. 

3. Example. Multiply 437 by 105. 
irft ſay, 5x7=35, put down 5, and 437 

carry 3; then 5x3=15, +23 (you carry) 109 
—=18, put down 8, and carry 1; again * 
5Xx4=20, +1 (you carry) =21, 172 45885 
28, put down the 8, and carry 2; 
then having done with the 5, we ſay, 2 we carry +3 
=5, which place down : -Laſtly 4 is 4, which, being 
put down, compleats the Product. 
74. Corollary. After the ſame Manner we may 
multiply by 1001, 1002, 1003, Cc. by 10001, 
10002, 10003, Wc. Sc. by only obſerving, if the 
1 on the Left-hand of the Multiplier be in the Place 
of Thouſands, to have three Figures in the Product 
before you add à Figure of the Multiplicand : And, 
if the 1 ſtands in the Place of Tens of Thouſands, to 
_—_ _ Figures in the Product, before you begin 
19 | 
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CoMPanDIUMS in MULTIPLICATION. 
Whoſoever will compare theſe Abbreviations with 


the Operations at large, will eaſily fee the Reaſons of 
theſe Contractions. | 


75. When we are to multiply by any. . 
which is nearly equal to a certain Number of Tens, 
Hundreds, Thouſands, Sc. in will be a ſhort Me- 
thod to multiply by the Number of Tens, Hun- 
dreds, Sc. and then to add, or ſubtract, 8 


the given Multiplier exceeds, or is ſhort . 
Number of Tens, Hundreds, Cc. 7 2 


Example. Multiply 2378 by 999. Fs aol 
Here the Multiplier 999 wants but 1 of 1000 +.) 


multiply 2378 by 0. and ms: FIRE by | 


Art. 17. is— — — 2378000. 
Subtract . 2378 


ries = 999 Ties 3 12 2375622 = raue 


76. Example 2. Multiply 2762 'A 4002. ih 


Firſt, 2762 x 4000 = 11048000 
And „ 5524 
But 4000 Times ＋ 2 | 
Times = = 4002 Times! 
the Product required þ 1 1053 5040 = the Produgt. 
will be found, by Ad- — 
dition, rs 1 


77. Example 3. Multiply 27620 by 29998. 
Here 30000 — 29998 = 2. 
27620x 30000= 8328600000 
And 27620x2 = - $5340 
But 30000 Times — 2 Times= 29998 ? 


Times; . the Product, by Sub- 


828544760 
traction, is My; oy — 


78. When the Multiplier can be parted into Pe- 
riods which are Multiples of one another, the Ope- 
ration may be contracted, atter the Manner explained 

in 


CoMPENDIUMS in MurTIPLiCaTION 

in the following Examples; which are the ſame the 
ingenious Mr. Robert Robinſon has given in i Os 
. Mathematica, Pag. 1. Vol. 2. 

Example 1. Multiply 5697487 by 96488. 

Firſt multiply A by 8, 
and che Product calf B. Let 697487 =4. 
Now becauſe 6x8=48, 8 1 96488 7005 
60x80=480) multiply t | . 
Number B by 6, and, che 5147 = 4 
8 in 48 ſtanding in the 273479376, = D . 
Place of Tens, put the It 255 r 
firſt Figure of this Pro- 12 "FX 
duct in on Place of Tens; - 549789 256; 
and call this Product C: Again, ſince ae 88 as 
C taken in its ſimple Value is 48 Times A, Cx muft 
be=96 Times ,. multiply C by 2, and, ſince the 
96 is really 96000, the firſt Ei gure of the Product 
muſt be placed in the Place of Thouſands: this Pro- 
duct call D. Now B being = 8 Times A, C 480 
Times 4, and D = 96009 Times A. the Sum. of 
B4C+D * — the Product required. | 

79. Example 2. Multiply 5742135 7 52575. 

Here, becauſe 753 = 25 -- 
* 3, and 25==5x5, we- Let 5742135 = 4 
multiply in a reverſe Order 52575 
to the a Example; firſt — 
multiplying the Number 4, 28710675. . = B 
by the 5 which is on the 143553375 = C 
Left-hand of the Multi- "430060125 =D 


plier ; but, this 5 being 8 6 
really 50000, we mult put * 92747625 


the firſt Figure of this Pro- | 
duct in the Place of Tens of Thouſands, or, which is 
the ſame Thing, under the, Figure (5) which we mul. 
tiplied by; call this Product B: Then, 5x 5 being 
=25, and B taken in its ſimple Value being = 5 
Times A, if we multiply B by 3, the Product will be 
= 25 Times 4, but, by placing the firſt Figure of 
this Product in the Place of Hundreds, we mall have 
the Product of 4 by 2500; call this ſecond Pro- 
duct 


Wo» N 
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CompexDiuMs h MULTIPLICATION: | 


duct C: Again, 293 being = 7g, and C taken in its 
ſimple Value being g 25 Times 4, it is plain that by 
multiplying of C (taken in asſimple Value) by 3 we 
ſhall have the Product of A by is; Which being 
wrote down under C, fo that the firſt Eigure of this 
laſt Product may ſtand in the Place of Units, it is 
manifeſt, that, calling this D, we have B 50000 
Times A, C= 2500 Times A, and D g Times A 


3* 


and,-conſequently; B+ C+D * =500004+2500+ 75 24 


Times = 52575 Times = the required Product. 
80. When the Figures of which the Multiplier 

conliſt are all of one Sort, vix. all Twe's, Three's, 

or Four's, Ac. the Operation may be much ſhortened, 

as will be illuſtrated by this r. 
Example, viz. Adee 34018 ys 2222. 

PFirſt, multiply 

by 2, (one of the 40 | 

Figures of the 

Mg d, 67538 Nambet to be added 

Product is 680 | 

which; being 2 75587996. Pfoduge | 

ced . we call 110 | | 

the Number to be added; e by ding the 

Figures of which it is compoſed together,; after the 

following Manner, we ſhall get the required Pro- 


* 


duct. To proceed then, ſay, 6 (the Figure in the 
Units Place) is 6, which put down; then 64 329, 
which put n then 5 + 3+ o= 9; which put 
down: Again, 64+3+0+8=1 7, put down the 7, 


and reſerve the 1; then, becauſe we have obtained 
as many Places of the Product as the Multiplier has 
Figures, omitting the 6, (in the Units Place of the 
Number to be added) ſay; 1 (e carry) '+3+0-+8 
+6=18, put down 8, and: reſerve the 1; then ſay, 


(leaving out 36, the two firſt Figures) 1 we carry-0 


+8-+-6=15, put down 5, and carry, 1; ſaying 
(omitting the three firſt Figures 036 of the Number 
to be added) 1 (we carry) +8+6=15, put down 5, 
and carry 1: Laſtly, (omitting all the Figures of the 
Number to be added, except that in che hizheſt 

Place, 
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Place; viz. 6,) ſay 1 (we carry) + 6=7, which, being 

wrote down, compleats the Product. | 140 
The Reaſon of this Operation will cafily appear by 

comparing it with the Work at large. 
81. Several Figures may be multiplied by ſeveral 


in one Line, as is ſhewn in the following Example. 


1. Multiply 25476 by 3468; (this is the ſame Ex- 
ample as that in Art. 60.) 
Say firſt 8x 6==48, put down 8, and 25476 
carry 4; then 8x74-4 (we carry) +6x6 3468 
==96, put down 6, and carry 9: Again, 8270768 
8x4+9 (we carry) + 6x74-4x6=107z £3527? 
put down 7, and carry 10; then 8x5+10 4 70 
(we carry) +6x4+4x7+3x6=120; write o, and carry 
12: Again, 8x2 +12 (we carry) + 6x5-+4x4+3x7= 
95, put down 5, and carry : Now, ſince we have no 
more Figures remaining in the Multiplicand to be 
multiplied by 8 the Figure in the Units Place of the 


_ Multiplier, we omit that Figure, and proceed ſaying, 


9 (we carry) +bx2+4x5+3x4=53, put down 3, 
and carry 5. Having now multiplied all the Figures 
of the Multiplicand by 6, the Figure in the ſecond 
Place of the Multiplier, we omit that Figure, and 
then go on, ſaying, 5 (we carry) 4+4x2+3x5=28, 
put down 8, and carry 2. Laftly, having now mul- 
tiplied all the Figures of the Multiplicand by 4, the 
Figure in the third Place of the Multiplier, we omit 
that Figure, and then there only remains to ſay, 2 
(we carry) +2x3=8, which, being writ on the Left 
2 the other Figures, compleats the Product. Sec 
Art. 122. 

If the Reader compares this with the Operation 
at large, it will be no difficult Matter for him to ſee 
the Reaſon of this Method. 

82. This Method of multiplying ſeveral Figures, 
dy ſeveral, in one Line, lately made a great Noiſe: 
Authors boaſting of its Novelty, and their firſt Pub- 
liſhing it; though there is nothing new in the In- 
vention, it being, in Fact, nothing more than the 
common Method performed in one Line, 3 
: makes 
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makes it burdenſome: to the Memory, and conſe- 
quently not ſo proper for Buſineſs. Neither is it a 
new Curioſity, for a Gentleman (in the Gentlemay's 
Magazine, Vol. 20. P. 25.) declares, that, when he 
went to School, which is upwards. of 30 Years ago, 
this Method of multiplying was common amongſt 
the Boys. ä , | 
83. Multiplication may be-proved by multiplying 
the Multiplier by the Multiplicand; that is, making 
the Multiplier a Multiplicand, and the Multiplicand 
a Multiplier; which muſt produce the ſame Product, 
as before: For, when two Numbers are to be multi- 


plied together, it matters not which you make the 


Multiplier; (for (by Art. 9g.) ũ b xXx a. 
84. Multiplication may alſo be proved by caſting 
out the Nines; the Method of doing which is better 


explained by an Example, than by formal Precepts. 


Let it then be propoſed to prove the Sum in Art. 6c. 
viz, that 2347 6K 3468 = 88330768. Firſt caſt the 
Nines out of the Multiplicand after this Manner: Say 
2+5=7, +4=11, which is 2 more than 9: Then 
ſay (omitting the 9) 2 (the Exceſs above g) +7=9, 
exceeding 9 by o; . ſay 6 is 6, which reſerve. Se- 
condly, caſting the Nines out of the Multiplier by 
the ſame Method, by ſaying 3+4=7, +6=13, 
(which is 4 above 9) and 4+8=12, we get 3 (above 
9) to be reſerved. Now (by Art. 100.) the Product 
cannot be right, unleſs the Product of theſe reſerved 
Numbers (remembering, when this Product is more 
than 9, to caſt out the Nines, and then the remain- 
ing Number muſt) be equal to the Number remain- 
ing after all the Nines are caſt out of the Product (of 


the Sum): Thus, in this Example, the Nines caſt 


out of the Product, leaves o; and the Product of the 
reſerved Number, 3x6=18, which, when the Nines 

are caſt out, leaves o, the ſame as before, for Proof. 
85. But againſt the Proof of Multiplication by 
caſting out the Nines it is objected, that a falſe Pro- 
duct may, by this Method, prove right; for, if the 
Product had been brought out (in the above) 
D $8530768, 
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88530768, the Remainder, after all the Nines are 
caſt out, will be o as before: But then, if it is con- 


| ſidered, that, to make a falſe Product appear to be 
right, there muſt be at leaſt two Figures wrong, and 


one of them muſt be exactly as much greater as the 
other is leſs than it ought to be; and, if there are 
more than two Figures wrong, the Sum of the Er- 
rors which are tod much, muſt balance, or be equal 
to the Sum of the Ertors, of thoſe which are leſs 
than they ought to be; we may (I think) reaſonably 
truſt to this Proof. For, how unlikely is it, that 
when we are endeavouring to bring out Truth, we 
ſhould commit two or more ſuch Errors that ſhall 
be directly contraty, and balance each other; 7. e. 
that the Exceſſes bf thoſe which are too much, ſhould 
be exactly equal to the Deficiencies of thoſe which 
are too little: Upon the Whole, that we ſhould 
bring out a falſe Product, which ſhall by this Me- 
thod ptove right, ſeems not only tmlikely, but im- 
probable ; and the Chance exceedifig great. 
86. It may here be remarked, by-the-bye, that 
Addition may alſo be proved by caſting out the Nines. 
For an Example let it be required to prove the Ad- 
dition-Sum in Art. 28. 
Firſt ſay, 5--7=12=9+43; and 3+6=9; then 
8 is 8, which reſerve, it being the Exceſs after the 
Nines are caſt out of 5768; then, the Nines caſt out 
of 123, leaves 6 to be reſerved; and; caſting the 
Nines out of 879, we have 6 to be reſerved; then, 
to caſt the Nines out of theſe reſerved Numbers, 
ſay 8+6=14=9+5, and 5+6=11=9+2 ; ſo that, 
after all the Nines are caſt out of the Numbers which 
were to be added together, we have 2 remaining, 
Now, ſince all the Parts taken together are equal to 
the Whole, the Nines being caft out of the total 
Sum, there muſt be alſo 2 remaining ; and, caſting the 
Nines out of 6770, we ſhall find 2 remain, for Proof. 
Note, The ſame Objection may be made to this 
roof as in Art. 85; and the Anſwer, there given, 
will alſo ſerve as an Anſwer for this. 
2 87. Ce- 
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b Mor rirtearron of AtctBrA, 
87. Co-efficients, (Con and Efficiens, Lat.) in Algebra, 


there be not a Co-efficient placed before a Quantity, 
that Quantity is ſuppoſed to have an Unit for its 
Co- efficient; thus, + may be read 15 (one þ). 

88. In Algebraic or Univerſal Multiplication, we make 
Uſe of this Charatter x, to denote that two Quanti- 
ties are multiplied together: Thus, ax+ is 4 multi - 
plied by 5; but we more frequently omit this Cha- 
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any Character between them) as for ax we write 
11 BE a. When a Line is drawn over any Quantities, 
and the Sign of Multiplication, put between the 
Letters under the Line (called by Algebraiſts the 
Vinculum (Vinculum, Lat.) and ſome other Quantity) 
1d it denotes, that the Sum of the Quantities under the 


= K 


3 0 
1 


Thus, 4 Tx n is to be read the Sum of a multi- 


lat plied by m. Alſo a+bx4—b6 is the Sum of à and 5, 
es, multiplied by the (Sum of à and —6, or the) Diffe- 
g- {rence of à and 5. | 

89. Though the Method of expreſſing the Pro- 
duct of Compound Quantities by the Vinculum, as 
ſhewn in the laſt Article, is many times convenient; 
yet, it is more frequently uſeful to be able to ex- 
preſs the Product without a Vinculum, in more 
ſimple Terms; and, in order to ſhew the Method of 
doing this, it will be proper to lay down a few 
Theorems by way of Lemma's. * 

Theorem 1. The Product of the Sum of any two 
affirmative Quantities, by any Number, is equal to 
the Sum of the Products of each of the affirmative 
Quantities of the Multiplicand, by the Multiplier; 


that is, a+b x x=ax—+bx. 
Demonſtration. By the Nature of Multiplication 
(Art, 51.) to multiply a+ by x, is only to take 
333 ab 


are the Numbers which are placed to the Left-hand 
of the Letters: Thus, in 34d 3 is the Co- efficient: It 


racter, and write the Letters cloſe t er, (without 


Vinculum is to be multiplied by the other Quantity: 


Of AL ERATIC MULTIPLICATION. 
- &-+b as many Times as there are Units in &; and . 


a+b x x muſt be = aA bx; for (by Art. 88.) a 
axx=a taken x Times; and bx=bxx=6b taken x Times, 
and conſequently (by Art. 24.) ax+bx=4-+b taken x 
Times a E (by Art. 51.) Q. E. D. | 

g0. Theorem 2. The Product of the Difference of 
any two Quantities, by any (affirmative) Number, 
is equal to the Product of the Subducend by the 
Multiplier, Minus the Product of the Minorand by 


the ſame Number, viz. a—bxx=ax—bx. 


Demonſtration. The Product of a by x is ax; but it 
is evident, that ax is greater than the required Pro- 
duct; becauſe ax is the Product of a by x (or is a taken 
x Times) whereas we want only the Product of the 
Difference of @ and þ by x; . from the Product ax 
we muſt ſubtract the Product of h by x, viz. bx, for x 
Times the Quantity, expreſſing the Exceſs of a above 
6; and. the Product required is ax—bx. Q, E. D. 
But, if this be not clear enough, take the Demonſtra- 
tion otherwiſe, thus: Let 4= the Difference of 4 
and ; then (by Art. 50.) a=b+d; and, by multi- 
plying: both Sides of the * Zquation by x, we have by 
the laſt Theorem ax=bx+dx, and, taking bx from 
both Sides of this Equation, we have (by Art. 36.) 
ax—bx=dx. E. D. 6 


- 


An Fquation, [ Æguntio, Lat.) in Algebra, is when a Quan- 
tity, or Quantities, on one Side of = is equal to one or more 
Quantities on the other Side; the Equality 3 =-2 + Lis an gu- 
tions | 


A 7 


Mul rIrIIcA TIN of ALEXA. | 
91 . Theorem 3.1 ſaya x x—y= ax—bx—ay+1y. 
Demonſtration. By Art. 51. to multiply a—b by x—y 
is only to take a—b, x—y Times; which may be 
done thus : | Tet Fe Thee 


x Times a—h is (by thelaſt Art.) = ax—bx 
and y Times a—b = © ay—by 


traction and Minus y Times 9. E. D. But, as Sub- 
Art. 36. traction may be per- 
formed by Addition, (ſee Art. 46.) by changing the 


Ja—b 


Signs of the Minorand, the Sum will, according to 


this Method, ſtand thus: 


To  ax—bx 


The Sum is ax—bx—ay+by the ſame as above. 


92. Corollary 1. Hence, it may be obſerved, that 
the Product of Compound Quantities may be found, 
by collecting together the ſeveral Products of each 


Quantity of the Multiplicand, by each Term of the 
| Multiplier : And that, in multiplying the Multipli- 


cand by the affirmative Terms of the Multipher, 
the Product will have the ſame Signs as in the Mul- 
tiplier ; but that, in multiplying by the negative 
Terms, the Signs of the Product muſt be contrary 

to thoſe of the Multiplicand. 55 
93. Corollary 2. Hence, alſo, it will appear, by 
viewing the Work (in Art. 91.) that, taking the 
ſimple Terms of the Product ſeparately, the firſt is 
ax, which may be conſidered as +ax+x=+ax, ſo 
that an affirmative Quantity, multiplied by an affir- 
mative Quantity, will have an affirmative Product; 
or, in the Language of Algebraiſts, + into + is 4, 
The ſecond Term of the Product is — b, which 
K-20 ; may 


37 
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may be taken for the Product of — b by ; here, 
a negative Quantity, multiplied by an affirmative 
Quantity, produces a negative Product; or — into 
+ is —. Again, the third Term is — ay, which 
may be conſidered as the Product of + a by —y; ſo 
that an affirmative Quantity, multiplied by a nega- 
tive Quantity, will have a negative Product; or + 
into — is —. . Laſtly, the fourth Term is + by, 
which may be conſidered as the Product of — 5 by 
— y, ſo that, a negative Quantitybeing multiplied 
by a negative Quantity, the Product muſt be taken 


as affirmative; or — into — is +, | 5 


— 


Hence theſe Rules for the Memory: 


+ into is Plus into Plus is Plus. 

—into—is + 1A; Minus into Minus is Plus. 
— into A is — *} Minus into Plus is Minus. 
+ intq—18— } Plus into Minus is Minus, 


But though, with Relation to affirmative Quanti- 
ties, we may, in the Senſe here delivered, talk of 
the Multiplication of two negative Quantities ; yet 
to conſider the Multiplication of two negative Quan- 
tities independent, or having no Relation to an affir- 
mative Quantity, ſeems to be byt little, if any 
thing, better than Nonſenſe, | 

94. From either of the two laſt Articles, the Me- 
thod of multiplying compound Quantities muſt ap- 
pear evident, when compared with an Example, or 
two. 4 Ys 

Multiply - :b—e 
By X—y 
a+b—coxx = axb-b8—Ccx 
en- = —o—by--o 2 
Product = ax-+bx—cx—ay—dy-+cy. 


_ — 
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Multiply 24—24 


By a-+-3b 

2a —-2bX a = 244—20a 
2a—2bx3bh = + 6ba—6bd 
Hence Product = 244-++44a—686, 


95. It may be remembered by the Reader, that 
we have hitherto left, in this Chapter, ſome Things 
not demonſtrated ; and therefore their Demonſtra- 
tions ought to be given before we put an End to this 
Chapter; which take as follows: g 


That axb=bxa, 


Theorem 1. If two Numbers are to be multiplied 
together, whichever is made the Multiplier, the Pro- 
duct will be ſame, viz. axb==bxa. | 

Demonſtration. Let 14+1+1+1, Sc. be the 
Number of Units contained in 4; then, ſince (by 
Art. 51.) Multiplication is only taking the Multipli- 
cand fo often as there are Units in the Multiplier, it 
follows, that b-4-b-+ +6, &c. as many Times as 
there are Units in a, is = the Product of ax; be- 
cauſe þ + b-- þ +6, Sc. (till there are ſo many Cs 
written down as there are Units in 4) is each Unit in 
« taken þ Times; (for each 6 is =1 taken þ Times) 
and all the Parts taken together are equal to the 


Whole. Hence we have proved that + taken as 
many Times as there are Units in @ is = ax; but 


(by Art. 51.) & taken as many Times as there are 
Units in a is rA; . * bxa=axb. Q. E. D. 
96. If two Numbers are to be multiplied toge- 


ther, and one of the Factors is a compoſed Number, 
we may, inſtead of Sager Srv. by that Factor, 
multiply by the Numbers o 


which it is compoſed. 


I mean, if bxc=p, that then axI>xc=axp. 
Demonſtration. The Reaſon of this may be ſhewn 
by an Example, Suppoſe it was required ta multi- 
— - ply 


39 


© 2%. 


40 


Uſeful TnzorzMs in MoLTIPLICATION. 
ply 29 by 30; here, 30 is compoſed of 5 and 6, 


for 5x6=30. Now 29x5=145; here we have re- 


peated 29 five Times, which is 145; and conſe- 
quently, if 145 be taken 6 Times, the Product will 
be 29 taken 30 Times; becauſe 145 is each Unit 
in 29 taken 5 Times, and ., if each Unit in 143 be 
taken 6 Times, we ſhall have 5 Times as many 
Units as are in 29 taken 6 Times; or, which is the 
fame, as many Units as are in 29 taken 3x6==30 
Times. It may be demonſtrated generally thus: 


. axb*=a taken) Times; and axbxc=a taken 5 


Times, taken c Times; but h taken c Times = = by 


the Suppoſition; . 4 taken þ Times, c Times *==7q 


taken p Times; or, which is the ſame, ax aN. 
9.E.D. 

97. If any 3 Numbers are to be multiplied con- 
tinually together, in whatever Order the Factors are 
taken, the laſt Product will be the ſame, VIZ, axbyc 
SAN c RK c CX Xx h x. 

Demonſtration. Becauſe hc = cxb, if we call the 
Product of bxc=n, cxb=1n, alſo; ., writing u for 
bxc, and cxb in the above, we have axhxc=zan, and 


© axcxb=en; alſo bxcx3=n, and c n]; but 
anna; hence, Ne byt gc. A- 


gain, axb* =bxa, ., if we "denote the Product of 
axb by p, the Product of xa may alſo be repreſented 
by p; and ., putting p for axb, and for bxa, we 


ſhall have cxaxb=ecp, A bxaxc=pc, alſo axbxc=pc , 
but * cpzzpe, . ® xaxb=byaxi=axbxc= (by the 


above) axcxh=bxexa=cxbxa. Q; E. D. 

98. Corollary. We have demonſtrated, that in two 
or three Factors, which Way ſoever they are taken, 
the continued Product will come out the ſame ; and 
therefore may conclude, that if 'we take in one 
Factor more, viz. make them four, it will ſtill hold 
good; therefore, in one more, Cc. ad infinitum. 

99. In what Place ſoever any Digit ſtands, being 
taken in its ſimple Value, it is equal to what will re- 
main, after all the Nines that are contained in its real 
Value are taken away; unleſs the Figure is 9, and 

| A then 
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| On caſting out the NINES. 
then the Remainder will be nothing. The Meanin 
of this Theorem is, that (for Example) in goo, 1 
ter all the Nines are taken away, there will remain 3; 


and, after all the Nines in 60 are taken away, there 
vill remain 6; and, after all the Nines are taken out 


of 8000, the Remainder will be 8; alſo, after 4 

in 900 are taken away, there will remain o, Cc. 
Demonſtration. Becaufe, in whatever Place of A 

Number, any Figure 5 ſtands, it is“ = (10 Times 


9 Times + 1 Time that Figure 5, in the next lower 
Place (as for Inftance in $00, the 5 B= ro Times 


the 5 in 30 ;) it mult follow, by taking 9 Times the 
Value of þ in the next lower Place, that the Value of 
Fin its given Place, Minus 9 Times the Value of 5 


in the next lower Place, is * = 7 Time the Value of 


b in that next lower Place; but 9 Times any Num- 
ber is a preciſe Number of Nines, and chat being 
taken away, we ſhall have the Value of 5 in that next 
lower Place; and the Value of þ in this laſt found 
Place is equal to (for the ſame Reaſons as before) 9 
Times + 1 Time the Value of 5 in the next inferior 
Place; and . the Value of 5̊ in the laſt- found Place 
Minus 9 Times the Value of ö in the next inferior 
Place (which is a compleat Number of Nines) the 
Value of þ in that next lower Place, and ſo on, till 
you bring it down to We Place of Tens, and then 


jt is roþ=9b-+16, and ., taking -9b from both Sides 


of the Equation, we have * 106—9b=5, its ſimple 
Value; but (the 95, which we have now ſubtracted, 
is a compleat Niles: of Nines, and.) we have 
now taken out all the Nines, except 5 is =9, and 
then we can take exactly one 9 more, and then the 
Remainder will be o. Conſequently the Theorem is 
demonſtrated. Or, perhaps, the following Demon- 


ſtration may, to ſome, appear plainer. In this De- 


monſtration we ſhall prove it to be true, when the 
Place that the Figure ſtands in doth not exceed Thou- 


ſands; and, after the ſame Manner, it may be de- 


monſtrated in Millions, c. | 
To 


py 


* 26. 
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On caſting out the NIN ES. 


To proceed then, let 5 be the Figure, which we 
e ſtand in the Place of Thouſands, then 
* ro00b S its Value in that Place, and 1o00b—90ob, 
= 100b, — 9ob = 10b, — 95 =þ: Here it may be 
obſerved, that from 1000b we have taken good, gob, 
and 9b, and the Remainder comes out þ; but good, 

„and 96, are preciſe Numbers of Nines, for goo 
is 100 5 Nines; 9ob is 105 Nines; and 9b is 5 
Nines: But goob, gob, and 9b, are the greateſt 
Number of Nines that could be taken out of 1000, 
and leave a Remainder ; becauſe, theſe being deducted, 
the Remainder was only 5, which cannot exceed q, 


becauſe it is a ſingle Figure; and, conſequently, when 


Pr any Figure leſs than , then there cannot be any 


more Nines deducted : But, when Br, then there 


can be one Nine more deducted; but then the Re- 
inder would be o; becauſe 1000b—goob—goh 


Dobro. Q. E. D. 


100. In Multiplication-Sums, | the Nines being 
caſt out of the Multiplicand and Multiplier, the 
Remainders, being multiplied together, will, when 
their Product does not exceed 9, be equal to what 
remains, after all the Nines are caſt out of the Pro- 
duct of the given Multiplication- Sum: But, if the 
Product of the Remainders above-mentioned be more 


than , the Nines being caſt out of it, what remains, 


. be equal to the Remainder of the given Pro- 
uct. | 

 Demonſiration. Let m all the Nines in the Mul- 
tiplier, d= what remains after all the Nines are taken 
away, then m+d (Art. 24.) = the Multiplier; and 
let the Number in which all the Nines that can be 
taken out of the Multiplicand are exactly contained; 
and x = what remains after the Nines are taken out 
of the Multiplicand ; then A, the Multiplicand. 
Now the Work of multiplying u by n (accord- 
ing to Art. 92, 93, and 94) will ſtand thus: 


2 
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n 

md 
um m 
add 
Hence the Product is = 1nm4xm+nd+xd; but mn, 
xm, and ud, are certain Number of Nines; becauſe 
„ and m are by the Suppoſition a certain Number 
of Nines, and . any Number, multiplied by 2 1 or n, 
muſt be a certain Number of Nines; and , theſe 
Terms being rejected, there remains in the Product 
only xd: But the Product of x (the Number remain- 
ing in the Multiplicand) multiplied by d (the remain- 
ing Number of the Multiplier) is — which being 
the ſame as what remains in the Product, we have 
proved what was propoſed ; for, when xd is leſs than 

we have already caſt out the Nines of the Pro- 

gm but, if xd is more than , then, caſting out the 


| Nines-i in xd of the Product, we ſhall have caſt out 
all the Nines that were contained in the Product, and , 
the Remainder muſt be equal to what remains after 
the Nines are caſt out of the Product xd; (viz. the 


Product of the Remainders of the two Factors) be- 


cauſe the Quantities out of which they are to be caſt, 


are both expreſſed by xd. Q, E. D. 

101. From the two laſt Articles, the Reaſon of 
the Method ſhewn in Art. 84. for proving Multipli- 
cation-Sums will eaſily appear. F or, becauſe in 
whatever Place any Figure ſtands, taken in its ſimple 
Value, it is equal to what will remain after all the 
Nines that are contained in its Value, according to 


the Place in which it ſtands, are taken away; it fol- | 


lows, that the Sum of all the Figures of which any 
Number conſiſts, taken ſimply as ſo many Units, is 

equal to the Remainder after all the Nines are taken 
out of that Number, that can be found in the real 
Value of each Figure of which it conſiſts ; and ., if 
this Sum be leſs than 9, it mult be equal to che Re- 
mainder, after as many Nines are taken out of the 


given 


} 
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29 24.25476 *= 20009 +50004400+70-+6. Now, the 
* 99- | ON | 
5000 there will remain gj; out of 400, the Remainder 


out of which the Nines being caſt, the Remainder is 


ther; and the Reaſon of the remaining Part of the 
Proof is ſhewn in the laſt Article. 


DIVISION. 

given Number as poſſible: But if this Sum is, or 
exceeds 9, then, taking the Nines out of this Sum, 
the Remainder will be equal to what remains after all 
the Nines are caſt out = the the given Number ; be- 
cauſe the Number of Nines in any Number muſt 
be equal to the Nines which are contained in the 
ſeveral Parts, and in the Sum of the Exceſs of Nine 
in thoſe Parts. To make this as plain as may be, 
let this be illuſtrated, in caſting the Nines out of 


Nines caſt out of 20000, there will remain“ 2 ; out of 
will be 4.3 and out of 70. there will remain 7 ; the 
Sum of theſe Remainders is /2+5+4+7+6=24, 


6: Thus we have ſhewn the Reaſon of the Method 
of caſting out the Nines by adding the Figures toge- 
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„Dea ¶Divilio, Lat.) is a Rule by 
Aw which we find how many Times one 
Number is contained in another. 'Or, which is the 
ſame, it is a (compendigus) Method of ſubtracting 
one Number from another, as often as it is con- 
tained in that other: For, as often as one Number is 
contained in another, ſo often can it be taken out of 


that other. 


. 103. The Number to be divided (viz. that Num- 
ber which is conſidered as the Gontaining Number) 
we call the Dividend, (from divide, from divide, Lat.) 

104. The meaſuring Number, or Number we are 
to divide by, (viz, that which is conſidered as con- 


tained 
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DP1VTSTON-. PE 
rained in the Dividend, is called the Diviſor (Diviſor, 
Lat. | 1 . | 3 

* The Number ſought (+72. that ſne wing how 
often the Diviſor is contained in the Dividend) is 
called the Quotient, (Quoties, no | | 

106. As the Divifor is not always contained ex- 
actly a certain Number of Times in the Dividend, 
there will, ſometimes, after the Diviſor has been 
taken out of the Dividend as often as poſſible, be a 
Number remaining; which we therefore call the 
Remainder (from Remain, Eng. from Remaneo, Lat.) 

107. A Sub-multiple, (from Sub and Multiplex, Lat.) 
or Aliquot ( Aliquor, Lat.) Part, is a Number greater 
than an Unit, and which is contained in another 
Number a certain Number of Times. Thus, 2 is 
a Sub-multiple of 6, for 2 is contained in 6, exact- 
ly 3 Times. Or, in other Words, a Sub. multiple is 
a Number greater than an Unit, that will meaſure 
another Number, exactly, without a Remainder. 

108. An Axiom. If equal Things be divided by 
equal Things, their Quotients will be equal. 

x09, To divide one Number by another, when 
both the Diviſor and Dividend are ſingle Digits; or 
the Diviſor a ſingle Digit, and the Dividend not 
conſiſting of more than two Figures ; we may ſub- 
tract the Diviſor as often as poſſible out of the Divi- 
dend: But if the Learner be perfect in his Pythaporean, 
or Multiplication-Table, he will be able readily, by 
Memory, to tell how often the Diviſor is contained 
in the Dividend; that is, he will be able to take a 
Digit, by which multiplying the Diviſor, the Pro- 
duct will be (either) equal to, or the next leſs than 
the Dividend; and the Digit, ſo taken, will be the 
integral Part of the Quotient; and the Remainder 
(which muſt be always leſs than the Diviſor, becauſe, 
if at any Time we ſhould bring out a Remainder 
greater than, or equal to, the Diviſor, we can take 
the Diviſor out of the Remainder, and therefore 
have not taken it out as many Times as poſlible) be- 
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DIVISION. 


ing put over the Diviſor as a Fraction, (ſee Art. 6.) 
compleats the Quotient. 

Examples. Divide 10 by 5 ; here 5 is contained in 
10 two Times, for 5x2=10; *.*' 10 ＋ 5==2. Alſo, 
13 5 2224, for 5x2=10, and 13—10=3; *.* the 
integral Part of the Quotient is 2, and the fractional 
Part is 3 out of 5, or 3 Fifths; ſo that 5 is contained 
in 13 two Times, and 3 Parts of 5, of a Time 
more. 

110. To divide any Number by another. Firſt, 
ſee how many Times the Diviſor is contained in as 


many Places of the Left-hand of the Dividend, as 


the Diviſor conſiſts of; (but, if you cannot go once, 
then take in one Figure more, and try how often the 
Diviſor is contained in that Number, which cannot 
be more than nine Times;) and place the Figure 
expreſſing how many Times you can go, in the Quo- 
tient; (butremember, firſt, to ſee that the Dividual 
Minus the Product of the Figure which you go and 
Diviſor be leſs than the Divitr ) then multiply the 
Diviſor by that Quotient Figure, and ſubtract the 
Product from the before-mentioned Number, and to 
the Remainder bring down the next Figure of the 
Dividend (proceeding to the Right) and try how 
many Times the Diviſor is contained in this Number, 
and multiply, ſubtract, Fc. as before, till all the 
Figures of the Dividend are taken down. We mult 
here obſerve, that, when any Remainder with one Fi- 
gure of the Dividend annexed, as juſt now men- 
tioned, is leſs than the Diviſor, then, as. we cannot 
take the Diviſor out of it, we muſt put © in the 
Quotient, and take down another Figure of the Di- 
vidend, and then try how many Times we can go. 
But many Times the greateſt Difficulty is in finding 
how many Times to go, which 1s to be found only 
by Trials; however, the following Obſervations may 
be of ſome Uſe in nearly determining the Times, viz. 
1. By Art. 132. we can never go more than 9 Times. 
2. If the Number, out of which the Diviſor is to be 
taken, is of the ſame Number of Places, ſee how 

many 
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DIVISION. 
many Times the firſt Figure of the Diviſor is con- 
rained in the firſt (Left-hand) Figure of that Num- 


ber; but, if that Number conſiſts of o 


of the Diviſor is contained in the two firſt Figures of 
that Number, (called by ſome Authors the Dividual 
(Dividuus, Lat.) or Partial (Partial, Fr.) Dividend; 


and the Number of Times we can take the Diviſor. 


out of the aforeſaid Number, may be equal to, but 
cannot exceed the Times thus found. Note, It will 


be convenient, in order to prevent Miſtakes, to make 


a Dot (.) under each Figure of the Dividend as we 


uſe it. 


111. Example 1. Divide 2371 by 5. 


Dividend, Quotient, 
Diviſor 5) 2371 (4741 
| 20* 
37 Firſt Dividual. 
35 a 
21 Second Dividual. 
20 ' 


| | 1 Remainder. 

Firſt, See how many Times 5 in 23, which is 4 
Times, (becauſe 5x5=25 is too much; and 5x3 
=15, and 23—15=8, which is greater than the 
Diviſor, and *.* 3 Times is too little, and conſequent- 
ly we muſt go 4 Times) -.* place 4 in the Quotient, 
and, ſubtracting 5x4=20 from 23, there remains 3; 
to which take down the next Figure of the Divi- 
dend 7, and the firſt Dividual will be 37: Then the 
Diviſor 5 is contained in 37 ſeven Times, . place 7 


In the Quotient, and ſubtract 5x7=35, from the 


firſt Dividual 37, the Remainder will be 2; to which 
having brought down the next Figure of the Divi- 
dend 1, the ſecond Dividual is 21; in which the 
Diviſor is contained 4 Times; . put 4 in the Quo- 
tient, and then 5x4=20, and 21—20=1, the Re- 

mainder. 


Place more 
Ithan the Diviſor, then ſee how often the firſt Figure 


47 


DIVISION. 


mainder. As we have now taken down all the Fi. 
gures of the Dividend, the integral Part of the Quo- 
tient is 474, and the fractional Part 1 out of 5; ſo 
that g is contained in 2371, 474 Times d (one 


Fifth) of another Time. 


112. Example 2. Divide 800 by 25. 


Furſt, In order to know how 25)800(32 
many Times 25 in 80, try how 75 
many Times 2 in 8, Which is 4 — 
Times, becauſe 25x4 = 100 8 
try 3 Times, which we can go, iv 
for 25x3=75, and 860—75=5, to — 
which bring down the next Place 3 
of the Dividend, which is o; then we — how 


many Times 25 in 50 Which i is 2 Times. See the 


Operation itſelf. 


113. In long Operations the Method of tabulat- 
ing the Diviſor (as ſhewn in Multiplication, in ta- 
bulating the Multiplicand) is very uſeful, as we may 
ſee by Inſpection the Times we can go, and the Pro- 
duct of each Time; ſo that there is very little Diffi- 
culty in performing Diviſion by Help of a Tarifa; 
take an Example. 


Divide 88350768 by 25476. 


The Tariffa. 

a 25476 25476) 88350768 ( 3468 

| 2] 50952 76428 

3 76428. — — 
4101904 119227 
3127380 101904 

6152856 — 
7178332 173236 
8203808 _ 152650 
91229284 — 

— 203808 

Proof | 10| 2 54760 203808 


It is ſuppoſed that, if the Reader compares the Work 
of this Diviſion with the Tariffa, he wil want no other 
Explanation, 114. I 


- DIV-LST ON! 
114. If the Toriffa is made on ſeparate Pieces uf 


Paper, we may ſave the Trouble of writing the ſe- 


veral Produtts under the 


6) 88 68 (246 
Dividuals; for we may 25479) 83350708 ( 3468 


apply the Slips of Paper l 

to them, and, ſo ſubtract 5 
ing, only put down the 17 An 
Remainders, and then the 203 508 
Work will appear ſhor- 4 

tened thus: 0 


115. The Rule given in Art. 110, for finding how 
many Times one Number is contained in another; 
may be thus demonſtrated: It is plain, that by 
Art. 110. we part the Dividend into ſeveral Parts; 
for we firſt take a Part of the Dividend for a Divi- 

e dual, and, having divided this, to the Remainder we 
add another Part of the Dividend; which being alſo 
divided; another Part of the Dividend is added to 
this Remainder for a new Dividual ; and ſo on, till 
all the Parts of the Dividend have been added, and 
the Number of Times the Diviſor is contained in 
thoſe Parts been ſeparately found. Therefore, if the 
Method here laid down will find how many Times 
the Diviſor can be taken out of thoſe Parts, it 
will be all that is required : * For, as often as the 
Diviſor is contained in the Parts which make up the 


the whole Dividend. As to the Finding of each Fi- 
gure of the Quotient ſingly, as the true Quotient of 
the Diviſor, out of the ſeveral (Parts of the Divi- 
dend or) Dividuals, conſidered by themſelves, we 
need no Demonſtration ; becauſe they are found by 
Trials, and are not written down, till it is found 
that the reſpective Dividual, Minus the Product of 
the correſponding Quotient Fi igure into the Diviſor, 
is leſs than the Diviſor, and that therefore the Figure 
is taken right; ſince, the Remainder being leſs than the 
Diviſor, the Diviſor cannot be taken once more out 
rk WW of it; and, conſequently, we have taken the Diviſor 


zer N out of the Dividual as often as poſſible. Whence 


If E. the 


Dividend, ſo often muſt the Diviſor be contained in 


_ viduals of its imple Value, which was taken in the 


Quote, as there are remaining Figures of the Divi- 


DIVISION. 
the only Thing which remains now to be ſhewn, is, 
that though we have taken the ſeveral Dividuals with- 
out Regard to their Places in the whole Dividend, 
and ſo have taken them in lets than their true Value; 
yet that we have ſupplied that Defect by placing the 
jeveral Quotes, or Parts of the whole Quotient, in 
ſuch Order, that they have the real Value they ought 
to have, if the ſeveral Dividuals had been taken in 
their real Values; and that, by ſo writing them, they 
will, when taken together as one Number, be equal 
to the Sum of the complete Values of the ſeveral 
Quotes; or, which is the fame Thing, be equal to 
the whole Quotient, for the Reaſon above given (at 
this Mark *),, Now that this Defect, of taking the 
Dividuals in leſs than their real Value, may be ſup- 
plied, will be ſaewn by confidering, that the com- 
plete Value of each Dividual is 10, 100, 1000, e. 
Times the Value in which it was taken in the Work, 
according as there is one, two, or three, c. Figures 
to the Right-hand of its firſt Night hand Figure in 
the Dwidend: And therefore, if the reſpective Quo- 
tient Figure is placed ſo as to be in its real Value as ma- 
ny Times its fimple Value, as the real Value of the Di. 


Operation, the Detect will he ſupplied: (For fuppoſe 
that in the ſimple Value of any Dividual the Diviſor 
is contained m Times, and that the real Value of 
the Dividual is 7 Limes its ſimple Value in the Ope- 
ration; now, if the Diviſor was contained m Times 
in the ſimple Value of the Dividual, certainly in! 
Limes that Dividual the fame Diviſor mult be con- 
tained # Times m.) Now; that the Quotieht Figure 
will ſtand in ſach a Place, that its true Value may 
be 10, 100, or 1000, Sc. Times its ſimple Valck, 
according as the real Value of that Dividual is 10, 
100, or 1000, Cc. Times the ſimple Value of that 
Dividual, will plainly appear, by only conſidering, 
that there will be as many other Quottent Figures 
placed on the Right-hand of this Figure of the 


dend 


ConTrActions in Divistox. 

dend to be taken down; becauſe, for eat of theſe 
Figures, there is, by the Rule, à Figure to be put 
in the Quotient: Therefore, each 5. 50 Figure 
will have as many Places on the Right-hand of it, 
as there are Figures in the Dividend on the Right- 
hand of the firſt (Right-hand) Figure of the Divi- 
dual: Conſequently, its complete Value will be as 
many Times its ſimple Value, as the real Value of 
the reſpective Dividual is of the ſimple Dividual; 
and, therefore, each Figure in the Quotient will be 
ſo placed, as to have its true Value. Whence all 
thoſe Quotient Figures, taken together as one Num- 
ber, muſt be equal to the required Quotient. 9, E. D. 

116. As there art ſeveral] Contractions in Mul- 
tiplication, ſo are there alſo in Diviſion, the moſt 
uſeful of which are the following: 

Caſe 1. When the Diviſor is 10, 100, or roco, Sc. 
we may cut off ſo many Figures from the Right- 
hand of the Dividend as there are Cyphers in the 


Diviſor : Thus, 257/45 100 ='2 7005 23071 ＋ 1000 
8 22 —.—. „Se. This is ſelf-evident. 
I000 | | | 


117. Caſe 2. If the Diviſor has any Number of 


Cyphers annexed to the Right-hand of the Digits, we 
may cut off as many Figures from the (Right-hand 


| of the) Dividend, as there are Cyphers on the Right- 
hand of the Diviſor, and divide the remaining Figures. 


by each other; which will produce the fame Quo- 
tient. For * the cutting off ſo many Figures from 
the Right-hand of the Dividend and Diviſor, as 
there are Cyphers on the Right-hand of the Diviſor, 
8 dividing each of them by 10, 100, or 1000, Sc. 
But it is evident, that, as often as the whole Diviſor 
is contained in the whole Dividend, ſo often muſt 
any Part of the Diviſor be contained in a like Part 
of the Dividend; therefore, the Quotient, found by 
this Article, muſt agree with the Quotient found by 
dividing the whole Dividend by the whole Di- 


viſor. Q. E. D. 


E. 2 Example. 


Is *. 
"a * 
r 
. 


E 116, 


"137. 


Cox TRACTIONS ix DivisioN. 


Example. Divide 2576 by 2100. -'\ 

Here, having cut off the 
two Cyphers from the Divi- 2 roo ) 25! 56 ( 1.27.5 
ſor, and the 76 from the Di- + Of 
vidend, divide 25 by 21, the 476 
integral Quotient is 1, and 
4 the Remainder, to which annexing the 76 (cut off) 
it is 476. Whence the Quotient is X 3.8.8 

118. Caſe 3. When the Diviſor is but one Figure, 
or can be reduced to one, by Art. 117; then the 
Operation may be eaſily performed in one Line, as 
is ſhewn in the following Example: 

Divide 234 by 3, 4 

Here, ſay the + third) of 25 is 8, and 1 remain- 
ing, (or, which is the ſame, how | 
many Times 3 in 25? Which is n 2.54 Dividend, 
8: Times, and 1 remains) put, * $42 Quotient. 
down the 8, and ſuppoſe (in _—_ | ve en 
Mind) the 1 which remains to be placed before the 
4, and then we have the + of 14 = 4, and 2 re- 
maining; put down the 4, and then the Quotient 
m_ new to be 845. 

Again, divide 2476 by 200. | 

The Operation will ſtand thus ; 2100 ) 24] (76 

eren pe een 


Den 

120. When the Diviſor is a. compoſed Number, 
we may divide by the Parts of which it is com- 
poſed, and produce the * ſame Quotient as in the 
common Method. As to the fractional Part of the 
Quotient (if any) multiply the given Diviſor by 
the integral Part of the Quotient, and deduct the 
Product from the Dividend, and the * Remainder will 
be the fractional Part of the Quotient, 


Put 4 = the Divifor; g the Dividend; q= the integral Part 
of the Quotient, r = the Remainder, or fractional Part; then 
*dg +r = m; '.', ſubtrafting 4g from both Sides of the Equation, 
we have fr =w—&q .. 


Example. 


e. 


ComytnDiuMs, Sc. i Drvison. 


Example. Divide 6431 by 48. 


Here 8 x 6. = 48, 
we may divide by 8, 6431 
and by 5, as ſhewnin „803% Remains. 


the Operation annexed, 


8 
which is ſuffieient to ex- 13 3 hs 
plain itſelf, if the Rea- ole indeed 545 7 $ Z 
der be already Maſter . Sy * 6 5 T 
of the 118th Article. Quotient is) 6384. 


b — 63%4 = 47. 


Nete, The ſeveral Remainders may alſo be reduced 
to one by the following Rule: Mulriply the laſt Re- 
mainder by the laſt Diviſor but one, and ta the Product 
add the Remainder belonging to that Diviſor; mul- 
tiply this Sum by the next preceding Diviſor, to which 
add its correſpondent Remainder; and thus proceed, 
till you have multiplied by the firſt Diviſor, and added 
in the firſt Remainder. (The Reaſon of this may be 
ſeen in Art. 138.) Thus, in the above Example, 
the laſt Remainder is g, which, multiplied by the 
preceding Diviſor 8, gives 40, for g * 8 40; to 


which adding the correſpondent Remainder 7, we 


get 40 + 7 = 47 = the Remainder belonging to the 
Diviſor 48 ; ſo that the Quotient is 6384. 

121, When the Learner is become ready in the 
common Method of D:viſion, he may ſhorten his 
Work, by multiplying the Diviſor by each Figure 
of the Quotient in his Mind, and ſubtracting each 
Figure ot.the Product, one by one, as they come 
out from the reſpective Dividual, ſetting down only 
the Remainder either above, or below, the Dividend, 
according to the Pleaſure of the Arithmetician. 


Take an Example, | 
Divide 3583 by 25, and place the Remainders 
over, and the Quotient under the Dividend. To 
make this appear as clear as poſſible, we will repre- 
ſent the Work as it ſtands at the getting each Quo- 
tient Figure. 


E 3 23 


the Remainder is = 6431 


22 


ScrarTcn DivisioNn. 


10 1 108 40 N 
25 358; Dividend. 26) 5 25 ); 583 
x Quotient. 1432 Quot, 


Firſt, We have 25 in 35, . I 1s the firſt Quo- 
tient Figure, which placed, ſay 5 — 5 o, which 
put down, and 3 — 2 = 1, which oY alſo written 
down, the firſt Remainder is 10; e firſt Divi- 
dual is 108, in which 25 1s 8 4 Times, 
and there remains 8; then, the third Dividual being 
83, out of which 25 can be taken 3 Times, lay 5x3 
= 15, and, as we cannot take 5 from 3, we have 13 
—;5=8, which put over; then 2x 3 = 6, ＋ 1 we 
carry = 7, +1 we borrowed (becauſe, as we could 
not take 5 from 3, we took 5 from 13, and , as 
the 3 was called 13 =10-+ 3, we mult alſo increaſe 
the Product by 10, which is done by adding 1 to it) 
=8, and 8 —8 = 0. Hence the Quotient 15 
143K. 

It is common, to prevent Confuſion, to daſh out 
the Figures as they are uſed; and then the Steps 
would appear thus : 


| 10 e 
2 Yrs 5) 7 
143 


Whencs this Method is commonly called Scratch 
Diviſion. It will appear ſufficiently clear, without 
daſhing out the Figures, by only placing the Re- 

mainders under the Dividend, as is here ſhewn : 


3583 Dividend, 
1 0 a 
8 g Remainders, 
8 


\ 143-7 Quotient, 135 
45) | 


Note, 


Lowz's DrvisioN. 


Note, It will be proper to obſerve, to prevent for- 
getting the adding 1 (when we borrow) to the Pro- 
duct, that, whenever looking back we ſee the next 
Right-hand Figure of any Remainder greater than 


the reſpective Figure of the Dividual, it is plain we 


(borrowed, or in Other Words) increaſed the Dividual 
by 1, in the next higher Place; and, therefore, we 
muſt again take away 1 from that Place, or (which 


is the ſame in Effect) add 1 to the next Figure of the 


Product. 

122. If we perform the Example in the laſt Article, 
by what the late ingenious Mr Lowe calls his Rule 
(given below): the Fi igures would ſtand thus: 


\ 


2895 9435 Quotient. 


But this is ſo very near the Method given in the 


laſt Article, that it ſeems ſcarce able to bear the 
Name of a different Method. 

Mr. Lowe, ſpeaking of this Method, ſays, he offers 
it * * 25 much the ſhorteſt and eaſieſt, and, by the Dil- 
e poſition of the Figures, the moſt commodious for 
«© Operation, Proof, Valuation of Remainders, c.“ 


His Rurx ts, 


JT Div. (1) ſay, How-· ft - ſor in-dend 

Or the iſt. in the iſt. (2) By the 

Anſwer (which is to be plac'd in the Quotient) 
2 Mültiply-ſör; (3) and the Product ſubtract 
From the- dend, by Addition 

3 Then, for next Step, advance i in the-dend 
And count-back, i'th'-Remainder, 

4086 many äs are i'th*-ſ6r : There begin, as at 


| firſt; and ſay, How. oft, 6c. 


P. 40. of his Arithmeticl. 
+ This is what Mr. Lowe calls Hexameter Verſes, and will ſerve 
as a Specimen of that Gentleman's Method of Writing on Arith- 
metick. 


E 4 To 


tn 


LowzE's Drvirs1ov. 


To illuſtrate this Rule, take an Example, with the 
Explanation in Mr. Lowe's own Words. 


Example. ** Divide 365365 by 121. 


“Say (firſt) for Diviſor. 
e the firſtDividual, Firſt Step. 0 364365 121 
For partial Divi- e 3 Quot, 


58 dend, How-oft | 
* in 3, Sc. Then 209 Step, 155865 121 P. 


* 400 the 208tep, mY 30 Q 


& advanceone Place 365365121 D. 
* in the Dividend, 3d Step. U 0215 301 Q. 
© to wit to 33 and 1 7 8 
count back (in WS. 


6526 
the Remainder) 35545 
« ſo many Figures 4th N 5 0 
as there are Places F Q 
in the Diviſor, to wit 3 : ſo the Reckoning will. end 
* in o; which (ſince you cannot have 1 in o) enter 
e in the Quotient. Then (3) for the third Step, 
* do as in the ſecond, and the enk will end in 
& 2: and There begin as at firſt; and ſay, Howoft 
« in 2, Sc. Then (4) for the fourth Step, do 
* as in the laſt; and the Reckoning will end at 
« 11: and There, again, begin as at firſt and ſay, 


as afore, How often 1 in 11, &c.” 


Scholium. As a further Specimen of this Method 
of delivering Rules, may be given the following 


Rule for performing Multiplication in one Line, 


ſhewn in Art. 81, viz. 


1. | Unit's Place 6f-cator into-cand : Mult. and add 
- All between each Step; 

| Mältiplying backward in- cator; forward in-cand ; 
till the-cand's out. 

2. | Then, by Steps, reſt of the- cator into 7 firſt 
of the-cand Mult: 

And the Figures between each Step, as afore, 
| mult and add, 


Note 


5 Y 


2 


Diviston, Proof of. 
Note, Theſe Verſes having the Cadence of Latiz * 


Hexameters, the Accent, which is added to aſcer- 
rain the right Reading of. them, 'denotes the firſt 


Syllable of a Dactyl, or that the two following are 
to be pronounced ſhort. 

123. Diviſion may be proved, by adding the 
Remainder to the Product of the Diviſor into the in- 
tegral Part of the Quote; for that Sum muſt be + 
equal to the Dividend. Thus, in the laſt Example, 


the Diviſor 121 x 3019 the integral Part of the 


Crone, is = 365299, + the Remainder 66 = 
265365, the Dividend, for Proof. 

124. Diviſion may be proved by Diviſion, for, 
the Dividend being divided by the Quotient, the 
Quotient, found by this Diviſion, muſt be equal to 
the former Diviſor, if there was no Remainder in 
the given Diviſion. But, if there was a Remainder, 
firſt ſubtra& that Remainder from the Dividend, and 
then divide as before directed 4. 


I25. 


Hexameter Verſes conſiſt of fix Feet; for Kind, Dactyls and 
Spondees; a Dactyl contains a long and two ſhort Syllables; a 
Spondee has but two Syllables, and both long. In all Hexameters 
the fifth Foot is a Dactyl, the ſixth a Spondee. | 

+ Let 4 = the Diviſor, m = the Dividend, 9 = the integral 
Part of the Quotient; r = the Remainder ; now, r being the Re- 
mainder, it is what is more than a Multiple of 4, and ., taki 
r from it, we ſhall have - a Multiple of 4, which, by Suppo- 
ſition, is contained in that Multiple g times; that is, n r — 4 
=9; *.* multiplying by 4 we have m — r + = 44, and by adding 
to both Sides of this Equation we have t =4 r. Q. E. D. 

Corollary. When r =o, it is m = aj. 

t Things being as in the Note to At. 123, we have (there) 
m—r = dg, *.*, dividing both Sides of the Equation by , we 
have m — 7 — Z. 2.ED. 

Corollary. When r = o, then m d. 

Scholium. Mr. Malcolm fays, the Dividend being divided by 
* the integral Quote, the Quote of this Diviſion will be equal to 
the former Diviſor with the ſame Remainder. Thus, 3 is con- 
* tained 4 Times in 14, and 2 remains: But 4 Times 3 = 3 


* Times 4; *.* 4 muſt be contained 3 Times in 14, with the ſame 


„ Remainder 2, as it actually is. The ſame Reaſon is good in all 

* Cafes.” But this Gentleman (who is juſtly eſtzemed for his 

Learning) by making Uſe of particular Numbers, inſtead of , 
| genera 


910. 
+ 56. 
1 22. 


108. 


65 


* 


1116. 


Divis rox, how proved. 


125. Diviſion may alſo be proved by caſting out 
the Nines, after the Manner ſhewn in Mulriplica- 
tion : For the integral Quote multiplied by the Divi- 
ſor muſt be equal to * the Dividend Minus the Re- 
mainder; therefore, we may take the integral Part 
of the Quote as a Multiplicand, the Diviſor as a 
Multiplier, and the Difference of the Dividend and 
Remainder as the Product, and proceed as uſual in 
proving Multiplication, by caſting out the Nines, 

126. Having, in Multiplication, given a Method 
of multiplying in one Line, we had once an Inten- 
tion of giving the Converſe of that Fancy m Divi- 
ſion ; but, as it is manifeſt it muſt be very burthen- 


ſome to the Memory, and, after all, the common 


Method is beſt adapted to Buſineſs, we ſhall omit it, 
to make Room for ſomething more uſeful, viz. a 
compendious Way of dividing, when the Diviſor is 
nearly equal to 10, 100, or 1000, &c. but ſome- 
thing leſs. [5-4 

The Rule. Take 1 with as many Cyphers on tt 
Right-hand as there are Figures in the given Diviſor, 
and call it the New Diviſor; from which ſubtract 
the given Diviſor, and the Remainder call the Exceſ. 
From the Dividend cut off, with a vertical Line, 
as many Places of Figures on the Right-hand as the 
New Diviſor contains Cyphers, (which is in Effect 
+ Dividing by the New Diviſor); then are the Fi. 
gures on the Right-hand of the Line to be ac- 
counted a Remainder, and thoſe on the Left of it 
a Quotient ; then multiply the Figures on the Left 
of the vertical Line by the Exceſs, and place the 
Product under the Dividend (placing the Unit's 
Place of this Product under the Unit's Place of the 


general Demonſtration, has been drawn into a Miſtake ; for thi 
Rule will not hold true when the Remainder is greater than the 
Quotient, as may be eaſily demonſtrated ; but one Inſtance will be 
ſufficient, vix. 13 ＋ 5 gives the integral Quote 2, and Remainder 
3; but 13 2 gives the integral Quote 6, and Remainder 1. 
This ſhews how cautious we ought to be in deducing general Rule: 
from particular Examples, | 

Dividend); 


2 — Wes HS, — — + 3 Af = ©. had 


— — wad 
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CoMPENDIUMS. in Division. 


Dividend); and now, by the vertical Line, this Pro- 
duct will be parted into another Quotient and Re- 
mainder: Now * the Figures of this Product 
which are on the Left of the Line, by the Exceſs; 
and place the Product underneath. Thus proceed till 
the laſt Quotient becomes nothing. Then add up 
the ſeveral Remainders and Quotients as in Addi- 
tion; and then the Figures on the Left- hand of the 
vertical Line will be the integral Part of the required 
Quotient, and thoſe on the Right-hand the true 
Remainder, if there was no Carriage from the Co- 
lumn in the higheſt Place of Remainders: But, if 
if there was a Carriage from that Column, the Pro- 
duct of that Carriage and Exceſs muſt be added 
to the Remainder for the true Remainder. 


127. Example 1. Divide 347631 by 997. 


Here the New Diviſor is 347[63 1 The Dividend. 
1000, and 1000 — 997 = 3 the 11041 = 347 x 3 
Exceſs ; . the Operation will | 3=1x3 
ſtand as in the Margin, 348i675 \ 


Anſwer 3482. 


128. Example 2. Divide 2375622 by 999. (See 
Art. 75.) 


The Operation in the 23751022 
Margin is ſufficient to 21375 
explain itſelf. | | 2 

Note, When the Fi- 237719 99 


e an e ge. g hät b. 0 


. ; is the ſame, 2378. 
ample, it is plain the 
Work will be greatly ſhortened ; for the Exceſs, be- 
ing 1, does not multiply, and ſo we have only in 
ſuch Caſes to ſet down the bare Quotients. 

129. Examples of the Nature of that in the laſt 
Article will frequently occur in the Doctrine of 
Circulating Decimals, which is our chief Reaſon 
for inſerting this here. 

| 130, 


102. 


CoupENDIUMSs i Division. 


130. As to the Reaſon of the above Rule, it 
may be ſhewn thus: In the firſt Example it was 
required to divide 347631 by 997. Now, Divi- 
fion being the taking the Diviſor from the Dividend 
as often as poſſible, the Reaſon will eaſily appear; 
for firſt, dividing by the New Diviſor 1000, the in- 
tegral Quotient will be T 347, and the Remainder 
631 : Now, if this be the true Quotient, then 
347 x 997 + 631 will be } = the Dividend; but, as 
it is too little, there muſt ſtill remain of the Dividend 
347631 — 347x997 + 631 = 347000 — 347 x 997 
= 347 x 3 (becaule, if the Minorand was 347 x 1000, 


it would be = 347000, and ſo nothing remain; and 


, as 997 wants but 3 of 1000, there can remain 
only 3 Times 347) = 1041: Now, as this is Part 
of the Dividend, we muſt take the Diviſor out of it 
as often as poſſible; that is, we muſt divide it by 
997; but, it we divide it by 1000, the integral 
Quotient will be 1, and 1 remaining; which it is 
evident 'is too little, (becauſe we took a greater 
Diviſor than we ought) and . there is ſtill re- 


maining of the Dividend 1041 — 1 x 997 + 41 (by 


the above Method of reaſoning) =1x3=3 ; but we 
cannot take the Diviſor out of this, (3) and . it muſt 


be a Remainder. Now, ſince all the Parts taken to- 


gether are equal to the Whole, the Sum of theſe 
ſeveral integral Quotients and Remainders muſt be 


equal to that required. That is, in this Example, 


ſince the Diviſor is contained in the Dividend 347 
Times, and 631 remaining, + 1 Time, and 41 re- 
maining, + o Time, and 3 remaining, it muſt, 
when taken out as often as poſſible, be = 348 
Times, and 675 remaining. And it is evident this 
Method of reaſoning holds good in all other Caſes, 
and ., this Method being the ſame as given in the 
above Rule, its Truth is manifeſt. 

131. In Algebraick or Univerſal Diviſion, we make 
Ulſe of this Character +, to exprets Diviſion by. 
Thus 2 6 is to be read, à divided by B. The 
Vinculum is uſed in Diviſion as well as in Mulcipli- 

Cation; 
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ALGEBRAICK Divtsiox. 
cation; thus, a—4—+ is to be read, from a ſub- 


tract b, and divide the Remainder by +; this, ac- 


cording to another Way of writing it, would ftand 


thus, — z it being common amongſt Algebraiſts 
to expreſs a Diviſion by placing the Diviſor under 
the Dividend. | 


132. When the Dividend is a Multiple of the Divi- 


ſor, the Quotient may be repreſented in more ſimple 
Terms than it can be by the laſt Article; and for 
the Method of finding ſuch Quotients obſerve this 
Rule: Set down the Diviſor and Dividend, and work 
in the ſame Manner as in Diviſion of Numbers, 


ſhewn in Art. 110; and then for the Signs of the 


Quotient remember (1.) that + divided by -+ gives 
+ in the Quotient. (2.). divided by — gives + 
in the Quotient. (3.).+ vided by — the Quotient 
will be —. (4.) — divided by + is —. The 
Reaſon of the Signs will eaſily appear by conſidering, 
that the Dividend is equal to“ the Diviſor in the 

uotient; and the Nature of the Signs . and — 
in Multiplication. | 


133. For the firſt Example, divide ax by a. 


Here ſay, how often | Dividend. 
a in ax, which it is plain Diviſor 4) ax (x Quot. 
is x Times, for a X * ax 


Sax; and, ſubtracting 


this ax from the Dividend, the Remainder is nothing, 


and . therefore the Quotient is x. — FR | 
134. Let the ſecond Example be the Converſe of 
Art. go. viz. divide ax — bx by x. 


Here we have, firſt, how often x)ax—bx(a—b 


the Diviſor x in ax the firſt Term ax 
of the Dividend, which is a Times, e e 
for xxa=0ax; and , ſubtract- * 


ing ax from the Dividend, there 
remains — by, in which x is con- 
tained — Times; . the Quctient is 32 — 5. 


135, 


® 1235 


Alk BRAICR Diviston. 
135. For another Example (ſee Art. 94.) divide 
a A be c — oy — by + cy by x —y. c 


I Dar LA —oxy—by+g(@4b—c 
| Ax — ay 


— 


Nc — 
— OO. 

Lg 

— OX ＋ CY 


Or che Operation may ſtand as under, by taking 
down no more Terms at a Time than there is an 
Occaſion for: 1 


„rf ber - - e = 


e 
+bx—by TY: 
— TRIM | + 
+5 
— X + Cy 


Here we ſay, how often x (the firſt Term of the 
Diviſot) in ax, which is'a Times, . put à in the 
Quotient; then # — y x a = ax — ay, whence by Sub- 
ſtraction the Terms & and — oy will vaniſh out 
of the Dividend; then, taking down the Terms 6x 
and — by, ſay how often x in bx, which is þ Times, 
+, þ muſt be put in the Quotient; and then, ſub- 
ſtracting x —yx x — by, the Terms of the Divi- 
dual Y- will vaniſh ; then take down the remain- 
ing Terms —cx and + cy, and ſay how often x in — cx, 
which is — r Times; then, ſubſtracting (x—yxc=) 
— Cx + cy, there will be no Remainder: Whence the 
Quotient is a2 -c. 

The Reaſon of this Method of dividing muſt ap- 
pear very eaſily, by obſerving that Diviſion is only 
- the taking ore Quantity out of another as often as it 

is contained therein; now it is plain, that by this 

Method 


C or: eo 


TnrorREMs in Divisiov. 
Method we take the Diviſor out of the Parts of the 
Dividend as many. Times as it is contained in them; 
and, as many Times as the Diviſor is contained in 
the Parts of the Dividend, ſo many Times it muſt 
be contained in the whole Dividend; for all the 
Parts taken together are equal to the Whole. 

136. We ſhall now proceed to lay down a few 
Theorems, which either have been, or, perhaps, 
may be, of Uſe hereafter. e 

Theorem 1. If two Numbers conſiſt of an equal 
Number of Places: Or if the greater Number has 
but one Place more than the leſſer, and ſuppoſing 
alſo, that, if the Digit in the Unit's Place of the 
greateſt Number be taken away, the remaining 
Figures make a Number leſs than the leſſer Number: 
In both theſe Caſes the leſſer Number cannot be 
taken out of the greater 10 Times. EI” 

Demonſtration. We ſhall, for Perſpicuity-ſake, 
make two Caſes, 7 | 

1. When the Numbers have an equal. Number 
of Places. | 
taking the lefſer Number 10 Times is 
y annexing a * Cypher to the Right-hand of 


than the other Number, (becauſe they had the fame 
Number of Places before) and, therefore, this will 
be + greater than that other Number, and ſo cannot 
be taken from it; for to ſay, that a greater Num- 
ber can be taken. from a leſſer would be- abſurd. 
2. E. D. 5 

2. When the greater Number has one Place more 
than the leſſer. 


By the Suppoſition, if the F igure in the Unit's 


Place of the. greater Number be taken away, the 


Figures remaining make a Number leſs than the 
leſſer Number; and therefore, as the greater Num- 
der has but one Place more than the leſſer, the 
putting a Cypher to the Right-hand of the leſſer 
Number will make it have as many Places as the 
greater Number; and therefore the greater Number 

ä is 


igures, which will make it one Place more 
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Trrortms in Division; 


is leſs than j| the leſſer Number with the Cypher 
annexed; but the adding this Cypher was multiply- 
ing by 10 Þ; conſequently 10 Times the leſſer Num- 
ber is greater than the greater Number, and there- 
fore cannot be taken from it. 

137. Theorem 2. If any Diviſor be produced by the 
continued Multiplication of any Quantities a, 6, c, Cc, 
that is, if a, b, c, Sc. = the Diviſor; then, dividing 
the Dividend by a, and the firſt Quote by , the 
next Quote by c, Fc. the Jaſt Quote will be the 
ſame as that found by the Dividend by the whole 
Diviſor. | 


Demonſtration. Put x = the Dividend, and let © 
| a 


m 7¹ 


n, — n, = =4, Ec. then * e, m by 


6 
x = am but, by multiplying both Sides of the Equa- 


tion 2 = cq by b, we have by F = bcg, +. || beg; 


again, multiplying both Sides of this Equation by a; 


we have am abe, and. abeqÞ x, . dividing 


; by abc we have *q = —. Q. E. D. 


abc 

138. Theorem 3. If, when the Diviſor is a compoſed 
Number, the integral Part of the Quote be found by 
dividing by the Parts of which the Diviſor is com- 
poſed as ſhewn in Art. 120; then we ſay the Remain- 
der, which would have been found by dividing the 
whole Dividend by the whole Diviſor, may be found 

by the Rule given in the latter Part of that Article. 
Demonſtration. We ſhall demonſtrate this Theorem 
to be true when the Diviſor is compoſed of three 
Numbers ; and after the ſame Manner it may be 
demonſtrated when the Diviſor is compoſed of four 
or more Numbers. Let abc = the Diviſor, x = the 
Dividend, m = the firſt integral Quote, r = the cor- 
reſponding Remainder, » = the ſecond Quote, 5s = 
the Remainder, q = the third Quote, : = the Re- 
mainder; R = the Remainder found by dividing 
the whole Dividend by the whole Diviſor. From the 
Nature of Diviſion abc + R+ ax; *, * 
rom 


TurogEMs if Division. 


from both Sides of the Equation, we have R* = x 


— abeg; and g? f=, bn + $:=m," am +r =x; 
whence, 


1 Ne 
put for 9, in the laſt Expreſſion for R; and then 
R = am +7 . abc X a — 2 am T- ab X * — 
becauſe, the laſt Term being both multiplied and 
divided by c, it is plain that c may be omitted) 
= am + 7 — @bn + abt. The Equation bn + s = n, 
being multiplied by a, will give an + as * = am, 
and .*., writing this Value of am for am in the laſt 
Equation for R, we ſhall have R = abn+as +r 
— ahn + abt, out of which ſtriking away the con- 
tradictory Terms, it will become R = as +r + abt 
or, which is the ſame, tba + 5a +r, which is 
e ſame as the Rule in the latter Part of the Article 
io Dan enn 
This Theorem may be demonſtrated otherwiſe: 
Thus, let q = the integral Part of the laſt Quo- 
tient, c == the Jaſt Diviſor, f the laſt Remainder; 
then gc E the laſt Dividend, which in this Caſe 
s the laſt Quotient but one; . if we put 4 and s 
for the laſt Diviſor but one, and laſt Remainder but 
one, reſpectively, we ſhall have (qr t #+5=) 
ob + bt +5 the next preceding Dividend; hence, 
if there are but two Diviſors c and 6, the Remain- 


der is bt + 53 becauſe, dividing gcb + bt + 5 by cb, the 
Quotient is q + [| ts and the Rule is true 
. 3 in 


: 29 
If the young Student ſhould not fee readily the Reaſon, that 
e- Wi +: is the Remainder, that is, why 2 n the fractional Part 


eb 
: o the Quote, or, which is the fame, why cs cannot be contained 


mce in 6 7 + 5, he is deſired to obſerve, that, ? being a Remainder 
belonging to the Diviſor c, it muſt at leaſt be one leſs than c, and 


putting am 4+ r for x in the Expreſſion for 
R, we get R'= am TY abe; and, taking t from 
both Sides of the Equation <@+# = n,. we get Th 
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Of ApPriachreE NUMBERS. 
in two; Divifors, 2, E. H. But, if there ars three 
Diviſors, then ch + b# +5 = the integral Part of 
the firſt Quotient, and if we put a= the firſt 
Diviſor, and i= its Remainder, we ſhall have 


4.123: (gcb + $f $5. 84+ =):gade + dia 4-804 r*=the 


firſt or given Dividend; and . · in threeDiyiſors the Re- 


© mainderista+504+r, becauſe, 20be f Ter being 


divided by abc, che integral Part of the Quotient is g, 
and the fractional Part HL. . E. D. 


Abc 
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H ArPLICATE NUMBERS. 
Vith Tables of the Money, WrIoHTSs, and ME a- 
 SURES of GREAT BRITAIN. 


a 
.»t 


139. E hitherto have, in Addition, Subtraction, 

VVV Multiplication, and Diviſion, confined 
ourſelves to abſtract whole Numbers; that is, we 
have conſidered Numbers barely as to the Number 
of Things, without any Relation to (for we ab- 
ſtracted from, i. e. did not attend to) the particular 
Kind of Things numbered. Whence abſtract Num- 
bers are thoſe which are conſidered as pure Numbers, 
without being applied to any particular Subject; but 
we muſt now proceed to apply Numbers to particu- 
lar Things, and the Numbers ſo applied are called 
applicate Numbers, or we are then ſaid to conſider 
Numbers in the Concrete. Thus, 3, when taken ab- 

| ſtractedly, 
, in the Produtt c 5, che þ muſt at leaſt be taken once more than 
in the Product :; and . e muſt at leaſt be more than r by 
bt; and ., ſince 3 is the Remainder belonging to the Diviſor 6, it 
mult be leſs than 4, and , though it be added to 4 r, it cannot 
make up the Defect &; whence, 6 K- is always leſs than « 6, 


and c cannot be taken once out of that Sum; and conſequent!y 
St + muſt be a Remainder, | : 


— 
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Of AvPricattE NUMBERS. 
ſtractedly, ſignifies in general only 3 Things; but, in the 


Concrete, we ſay, 3 Men, 3 Pounds, 3 Yards, Sc. 
140. When we conſider Numbers in the Abſtract, 


whatever is true of thoſe Numbers of Things, is 


true of the ſame Numbers in whatever Things they 
are found; for Inſtance, 2 Things is more than 1 
by 1 Thing; fo 2 Yards is t more than 1 Tard: 
But when we conſider them in the Concrete, as we 
muſt have Regard: to the Subjects in which the 
Numbers are 1 is well as to the Numbers 
themſelves, what is true_of them taken in the Ab- 
ſtrat, may not be ſo in the Concrete ; for Inſtance, 
2 Feet is leſs than 1 Yard, becauſe a Yard is 2 Feet; 
whereas, in the Abſtratt, 2 is more than 1; whence 
it appears, that, in applicate Numbers, we do not 
barely conſider the Number of Things, but have 
alſo Reſpect to the Lengths or Quantities of thoſe 
Things, in which the Numbers are found. Farther, 
it muſt be obſerved, that, in comparing applicate 
Numbers, they muſt be all of one Kind, viz. all 
Lengths, or Weights, &c. For what Compariſon 
can there be between Yards and Pounds ? Or what 


Relation between Ounces and Buſhels ? This it was 


proper to hint, becauſe on it depends the true Senſe, 
and Poſſibility or Impoffibility, of ſome Queſtions; 


for Example, if it was required to add, 2 Ounces | 


and 2 Buſhels rogether, it is plain the Queſtion would 
de not only improper, but alſo Nonſenſe and impoſ- 
ſible. | 
141. As, for the Conveniency of Commerce, it 
was neceſſary to make Uſe of ſome Standards, for 
Weights, Meaſures, Sc. adapted to the different 
Kinds of Things to be weighed of meaſured, it will 
be neceſfary, before we proceed to the Rules eu 
to applicate Numbers, to give ſome Account of thoſe 
Weights and Meaſures, and of the Monèy made 
Uſe of in eſtimating the Value of the Things weighed 
ot meaſured. At preſent we Thall confine outlelves 
to thoſe commonly uſed in * . 
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Sghillings, and Pence, Scotch; 12 Pounds Scotch be. 


| forms us) they now begin to uſe ERH Mone 


Of Es$aviNnG of Coins. 


Of Money. 
4 Farthings e 
A eee 23 115 Shilling 
20 Shillings J Ta Pound. 
oe Note alſo, | 
4 Pence da Groat 
6 Pence a Teſter” 
5 Shillings | Ja Crown 
6 Shillings and 8 Pence g a Noble 
10 Shillings Ian Angel _ 
13 Shillings and 4 Pence j Mark - 
21 Shillings | a Guinea. 


The real Coins now current, and commonly 
known, are theſe. 1. Of Copper Money, a'Farthing, 
a Half- penny. 2. Of Silver, Sixpence, a Shilling, 
Half-crown, a Crown, 3. Of Gold- money, Half. 
guinea, a Guinea. ok al as $4 | 
We have alſo ſome foreign Gold Coins current 
amongſt us, viz. a Moidore which paſſes for 27 Shil- 
lings; another Portugal Piece for 3 Pounds and 12 
Shillings, the Half, Quarter, Fc. of that Piece. 

Note, In Scotland, Accounts are kept in Pounds, 


ing = 1 Pound Engliſh. But (as Mr. Malcolm in- 


in their Accounts. 

.- Note alſo, that when L. 5. d. g. are written over 
any Figures (or to the Right-hand of the Figures 
they denote Pounds, Shillings, Pence, and Farthings 
reſpectively. Thus, 3 Pounds, 7 Shillings, and 2 
Pence 3 Farthings, may be written thus, 233 
or 34. 75. 24. 34. Some alſo write the Farthings like 
Fractions, thus, 3 L. 75. 24.3. | 
The Goldſmiths, Sc. expreſs. the Fineneſs of 
Gold by Carats, which are not any particular 
Weight; a Caract only denoting the 24th Part « 
2 | : | | the 
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Of COIN S.. 1 

the Weight of the whole Quantity; and if, in any 
Quantity of Gold, there are 22 ſuch Parts of pure 
Gold, and the remaining two Parts Silver (as our 
Guineas are, or any other Allay, as Copper, which 
makes the Gold Coins in which it is uſed, appear 
ſomething different in Colour) then it is ſaid to be 
according to Standard. But if, upon aſſaying a Piece 
of Gold, it is found to contain more or leſs than 
22 Caracts of pure Gold, it is ſaid to be ſo many 
Caracts, or Parts of a Caract, better or worſe than 
Standard. In Aſſaying of Silver, the Fineneſs is 
computed in Penny-weights. See Troy-weight, 


142. Of Troy WricurT. 


24 Grains 1 Penny-weight , Z Dwrs. 
20 Penny-weighes = | 1 Ounce 5 ] Oz. 
12 Ounces © {| .1 Pound Ct. 


Mr. Ward found by Expetiment, that 14 Oz. 11 
dwts. 15 Grains Troy, = r th Avoirdupois. 

According to Mr. Chamberlayne in his Preſent State 
of Great Britain, the Moniers (as he calls them) di- 
vide the Grain into the following Parts, vix. 


24 Blanks *: Periti:; 5 
20 Perits [.I Droite 

24 Droites (© } 1 Mite | © 
20 Mites 1 Grain. 


But, certainly, the Diviſions lower than Mites muſt 
be imaginary only; for to conſtruct a Scale for 
weighing the lower Diviſions ſeems to me impoſ- 
ſible; for, if Blanks have a real Exiſtence, the Grain 
will be divided into 230400 Parts, a Thing ſurpaſ- 
ling the Belief even of the moſt Credulous, - 

By Troy Weight, are weighed Gold, Silver, 
Jewels, and Liquors. . 8 

The Fineneſs of Silver is computed in Ounces and 
Penny-weights, thus: If, in a Pound of Silver, 
there are 11 Ounces 2 Penty-weights of fine Silver, 
and the other 18 Penny-weights of Copper, or any 
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other Allay, it is chen the Standard for our own Sil- 
ver Coin; and it is. then faid to be 11 | Ounces 2 
Penny-weights fine. ts | 


4 TAR LE fhrwing into how many! Shillings a Pound 

Weight of Siluer bath at ſeveral Times been coined, 

_ from Mr. Lowndes and Biſhop Fleetwood, being 
very iſ e to. Readers, of | the, Hiſtory. of England, we 

. * havetrauſaribed: the folliwing from be * Hol. 8 th 


i 


PINT ENG 
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FH. VIII. 6 . 0 # 
37 H. VIII 4 | 48. 
1E. VI. prone} 5 0 by 48 
. 
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R 
ti 2 60 
. . 49Bliz, | 11 2 5 
. 43 Eliz. 2 62 as 
1 —— has copied. ever Hae. 
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Account f Wrricurs. 
A Pound Troy of Gold is cut into 44; Parts, 


5 Part is à Guinea, or 21 'Shillings. At firſt, 
each Part was to paſs for 20 Skiing ; and ſome 


Time after, by the Scarcity of Gold imported, each 


Part paſſed current for 2 Shillings and 6 Pence. 
N= es Arorgrealis Wricnr. mul 


1 
13 Spie 7 
8 Drams RY 
12 Qunces | In. 
Mare the th-is the go. Troy. 5 


By this Weight Apothecaries n theib Me- 
dicines, but 45 and ſell. their Drugs by the Avoir- 
dupois 8 

The Scotch Ounce is 4 Grains leſs than the Sug 
Troy Ounce. _ | 
| 14.  Avorzpurons Werour: 0 
16 Drams 1 pr Ounce 


16 Ounces I Pound L 
28 Peaindato | AT Quarter > Al 
4 Quarters. | 1 Hundred: on 


20 Hundred bk Tun 
By this Weight are weighed all Kinds of Grocery 
Wares, and moſt other Things 16 common Buſineſs. 
II 
Notæ, M Round Troy:i 18-146 3 very 
exact; therefore 22 Ounces Lroy. are = 29:Onnets 
Avoirdupois; Very; near. 


In weighing Wool, the Ayoirdupois] Poundivuind, 


but the greater Weights are thus: 
7 Pounds, according ta) Hug $191 
moſt Authors, but Mr. I Clore 
Lowe ſays 8 Pounds, 
2 Cloves __ } Sone 
2 Stones : Ta x Tod 
61 Tods 7 boi, 
2 Weys I m_ 
I2 Sacks J | I , a 
F 4 Note, 


< rmx 4 want 2 — 1 by” 
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AccounT of Mg asurgs. 


Note, Wool is commonly bought by the Tod ; but, 
when it is ſtapled or ſorted, it is oe by whe; TOs 
e in the next Falſe. 
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12 Inches BR © 1 44-0 Pu 
3 Fea © | 
5 * Tands 4 2% ' Pol Perch, or Lana a Yar, or 


40 Poles | = . 1 b LES 
8 Furlongs f © | Mile, (the 9 0 reakure of 
101 Lenk commonly uſed.) 
3 MANN 5 I League, (uſed chiefly by Saj- 
23 L lors. ** 

Mete, For our Statute . Poles = 1 Gunter's Chat: 
which Chain is divided into 100 equal Parts called 
Links. This Chain is very much wer in mea- 
ſuring of Land. 

Sailors divide a Degree of the Eur into 66 equal 
Parts, which. they call a Geographical Mile; but a 
Degree is 69 ; Statute: Miles nearly ; of which more 
hereafter. The Scotch Foot is = 12 #5 Engliſh Inches. 

Cloth 1s meaſured by the Yard of 3 Beer, _ 
is thus divided: | EE 

4 Nails 11 Quarter 

4 Quarters = { I Quar 
We have alſo a Meaſure for Cloth, called an Ell; 
which is g 5 Quarters of a Vard. Alſo, an Ell 
Flemiſh (by which Tapeſtry is meaſured) is = 3 Quar- 
ters of a Yard. As to' the Scotch Ell, according to 
the Standard at Edinburgh, it is = 37 f Engl if Inches, 
e. an Inch and 75 "agar than the __ Yard. 


' = 


. Mansenrs. 

as 1 debug, o oais whit 
1. Of Wine. 

' : = y 7 79 


a 


4 Pints n e Quart FN 
Quarts D ieren 
4 Gallons 01.14 f| | i Pitee® | 
: Gallons an A: 1 Barrel i 
7: Gallons, or 1: Tierce, © | {©} 1'Hogſhead ; 
$4 Gallons, or 11 Tierce, © | | Punchion by 
2 Hogſheads, or rPunchion;” f: | 1 BUR 1 
2 Butts, or Pipes, | 'J; Cr Tow : 
By the Wine Gallon, are \meaſured and ſold all ” 1 


4 


Wines, Spirits, Brandies, Mead, Perry, Cyder, Vine- 
gar, Honey, Oil, Sc. 

The Beer or Ale Gallon is greater than the Wine 
Gallon, in Proportion of 282 to 231; (theſe. Num- 
bers being the Number of Cubic Inches i in each) or 
in ſmaller, Numbers as 94 to 77. | 

The Meaſures for Ale or Beer in London are, 


FF 
1 
* 
[1 
* 


2 Pints 1 gx Wart 5 3 
4 Quarts | F 1 Gallon RF 
8 Gallons of Ale 6 Nil n 
9 Gallonsof Beer þ= 1 
2 Firkins 1 Kilderkin hey 
2 Kilderkins 8 + 1 Barrel | 
I: Barrels 1 Hogſhead. 


But this Diſtinction of Ale and - Beer Meaſures 
s only uſed in London; for in all other Places of Eng- 
and, Mr. Ward 1185 8: Gallans of Ale or W 1 
Firkin. | 
In Scotland (Mr. Malcolm ſays) the common De. 
nominations of Liquid Meaſure are theſe, Hogſhead, 
Gallon, Pint, Mutchkin, Gill; and 4 Gills*= = 1 
Mutchkin, 4 Mutchkins = =1 Pint, 8 Pints = 1 Gal- 
on, and 16 Gallons = 1 Hogſhead. They alſo call 
2 Mutchkins, / 1 Chopin, and 2 Pints, 1 Quart. The 
xciſe in Scotland, ſince the Union of the two Na- 
ons, is calculated upon Engliſh Meaſure. Th 

| ne 
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_ Account f Measvrti 


The Scotch Pint contains 10g and the Beer 
Firlot 2150 5 Cubic Inches: + 


147. Dry Mzasuzs, ald alk Corn Mz asunt 
. — | 1 Quart 


1 Pottle 
p _ | | 1 Gallon _ 
2 Gallons | F II Peckj'- 7 1-1 160 20 
4 Pecks || | Buſhel of Cam. a 
5 Pecks 2 J Buſhelef Water 
4 Buſhels | | | | Coomb or Sacks 
2 Coombs | . 
© 4 Quarters | 1 Chaltter Yo 
5' Quarters | fr Tun or Wey 
3 Wes, | UGIat” 


This Table is agreeable to moſt Authars, but Mr 
Ward ſays, 10 Quarters + 1 Wey, 1.2, Weys =1 


Laſt of Corn. 


Note, The Wincheſter (or Corn) Bulhel, having a 
plain round Bottom 18 + Inches wide, and being 
8 Inches deep, 1s, according to the Standard in hi 
Majeſty's Exchequer, a lawful Buſhel: Hence it 
may be found, by any one acquainted: with the fir 
Principles of Gauging, that the Corm Gallon con. 
tains 268 Cubic Inches; therefore, the Ale Gallon 
is to the Corn Gallon, as 282 0 200Fs or, which | is 
the ſame; as 233 to 224. 

In;Scotland, Mr. Malcolm ſays, the common Deno- 
minations of Corn Meaſure are, 4 Quarters 1 Peck, 
4 Pecks = 1 Buſhel, 4 Buſhels= 1 Boll, 16 Bolls 


1 Chaldron. But they are different Meaſures from 


the Engliſhof the ſame Name. 


According to the Experiments of; Mr. James Gro), 
(in the Phyſical and Literary Eſſays of a Society in 


Etinhurgh) the Wheat Firlot of Scotland contains 


2197 rs Cubic Inches. To this Gentleman it is we 
are obliged for the Compariſon of ew other Scotch 


Meaſures abovementioned. 
149, 
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B Tims, we only mean the Quantity or Meęa- 
ſure of any Duration of 1 kings, which 2 1 8 is 
in a contiayal and equable Flux; and therefore, that 
we may be a able to communicate our K ts''06 
ſo long or fo ſhort a Duration, we muſt mate Uk 
of ſome Contrivance to meafure Hurationz With: 
And the moſt natural that occurred to Mankind. 
which, hath been agreed on by the Conſent of 
Nations, is, that the Interval of Time elapfed be- 
tween the Inſtant when the Center of the” Syn, is on 
the Meridian, or due South, and its Return after one 
Revolution (real or apparent) to the ſame Meri- 
dian, ſhould be called a Day; which Day they ſ ſub- 
divided into 24 equal Parts called Hours, and each of 
theſe again into 69, equal Parts called Minutes, and 
each Minute into 60 equal Parts called Seconds, &r. 

Further, the Time which is elapſed between the. 
Inſtant when the Sun is in the quinox, or firſt 
Point of Aries, as the Aſtronomers expreſs themſelves, 
to the Time of its Return to the ſame Place after one 
Revolution, is found by them to contain 365 Days, 
5 Hours, 48 Minutes, 55 Seconds; which they call, 
a tropical Vear: But, as theſe odd Hours, Minutes, 
and Seconds, are not convenient in common Affairs, 
they made a common Lear to be 365; Days; but 28 
dy this Reckoning they omitted 5. 487. 55, which. 
in 4 Vears Would! amount to near a Day, they made 
every fourth Year, called Biſſextile, or Leap-Year,, 
conſiſt of 366 Days. Whence this Table. 


60. Seconds) f 
60 Minutes 


Here i it is evident; that the FRY a, co f on Neat 
365 Pays, and every fourth Tear „„ in in, 


Of the NRW- SrIIE. 

Effect the ſame as calling every Year 365 Days 6 
Hours. * 7 

In the Year 325, when the Nicene Council was held, Hiſtory 
informs us, that, amongſt other Things, that Aſſembly agreed, that 
Eafter ſhould be celebrated on the Sunday next after the 14th Day 
of the Moon, that ſhould follow next after the vernal Equinox, 
which they then fixed on the 2 1ſt of March. And we may re- 


member, that in the Year 1752. the vernal Equinox was on or about 
the roth of March, ſo that, through ſome Cauſe, the Equinox ha 


pened about 11 Days ſooner in the Year 1752, than it did in the 


ear 325; which may be thus accounted for : In making each Year 


| 365 Days 6 Hours, called Julian Years, inſtead of 365 Days 5 Hour 
48 


inutes 55 Seconds, we make each Year about 11”; 57 too much, 
which in 1427 Years, the Time from the Year 325 to 1752, will 
amount to near 11 Days. This being the Caſe, moſt Nations in 
Europe before, and Great Britain in the Year 1752, adjuſted the Ca- 
lendar, ſo as to bring the Equinox on the ſame Day it was on at 
the Time of the Nicene Council, And (that it might agree with 
foreign Accounts) it was done after the following Manner, wiz. In 
the Year 175 f it was ordered by an Act of Parliament, “ that the 
«+ natural Day, next immediately following the Second of September 
* 1752, ſhould be reckoned and accounted the 14th Day of So- 
„tember, the next to that the 15th, And ſo on in the natural Or- 
der.“ By which Omiſſion of 11 nominal Days in September 1752, 
it is evident that that natural Day in 1753, which would, if the 
Old Stile had continued, have been called the 10th of March, was by 
this Means called the (10 + 11 =.) 2 iſt of March New Stile; and 
therefore the Equinoxes and Seaſons were reduced to the ſame 
nominal Days, as at the Time of the Nicene Council abovemen- 
tioned. But ſince the 11 Minutes 5 Seconds, which the tropical 
Year is leſs than the Julian, will in 400 Years amount to 3 Days, in 
Order to prevent the Falling back of the Equinoxes in future Ages, 
it was further enacted, . that in the ſeveral Years of our Lord 1800, 
«© 1900, 2100, 2200, 2300, or any other hundredth Years of our 
Lord in Time to come (except only every fourth hundredth 
«6 Year, whereof the Year of our Lord 2000 ſhall be the firſt) ſhall 
« not be taken to be Leap-Years, but ſhall be common Years, con- 
* fiſting of 365 Days; and that the Year of our Lord 2000, 2400, 
* 2800, and every fourth hundredth Year of our Lord, from the 
«© Year 2000 incluſive, and alſo all other Years of our Lord, which 


by the preſent Supputation are Leap-Years, conſiſting of 366 


Pays, ſhall be Leap-Years as is now uſed. And by this Method 
it is evident, that the Falling back of the Equinox 3 Days, in four 
hundred Years, will he prevented.—But perhaps ſome Aſtronomers 
may object, that in the Year 325 the vernal Equinox was on the 
2oth of March, and in the Year 1752 on March gth. Be it fo, yet 
the Difference is 11 Days as above. They may further object, that, 
in correcting the Calendar, the Time of the Equinox ought to have 


been 


— 2 
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IME... 
In Payment of Men's Wages belonging to the 
Royal Navy, each Year is reckoned to * of 364 


D and i is thus ſubdivided : | 


4 Weeks * 1 Month | 
8 Months „Tr O21)? 


This i is ſuffcient for many Uſes, where Exactneſ 
is not required. 

In Almanacks the Year is divided into 12 Months, 
called January, February, March, April, May, Jane, 
Fuly, Auguſt, September, Oftaber, November, December. 
The Days in each Calendar Month may be Known 
by the following memorial Verſe: 


—— - T hirty Days hath September, 

April, June, likewiſe November; 
February hath Twenty-eight, 

But, in Leap-Year, more one's it's right; 
The other Months, it does appear, 

Have Thirty-one, in ev'ry Year. | 


Or by this, 


April ter denos, June, Septemberque November; 
Uno plus religui, Viginti Februus Olio; 
At, i Biſſextus fuerit, Jonny unus. 


Thus much concerning Time is ſufficient at pre- 


ſent, till we come to a more proper Place to treat of 


the different Kinds of Years, Solar, Lunar, Sc. 
149. 4 


been found for the Vear of the Julian Reformation, or at leaſt for the 
firſt Year of the Chriftian Ara. To this it may be ſufficient to anſwer, 
that the principal Deſign of the Parliament was to make our Calen- 
dar agree with moſt Countries in Europe. In a Word, our Calen- 
dar is now fo accurately adjuſted, that it will not anticipate a Day 
in leſs than 5760 Years, ſuppoſing the World to continue in the ſame 
State ſo long. We have only to remark further, that, whereas our 
civil Year uſed to begin on the 25th of March, it is now always to 
begin on the Firſt of January. 
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3h. A TABLE of fuck Nenne of Gad Ke. 
whether Number, Weight, or Meaſure, as could not 
properly be 1 8 in = foregoing Part of thi 
Chapter. © 


ACHISON, „A a Farthin ng. 
AEM, Awme, or Awame; Gallons (of Wine) 35; 
from AfoerD 3 40 from the Reine; 50 from or- 
drecht. 
ANGELET,' a Coin 2 4 Shillings. 
ANKER, 4 a AW | | 
BAG, one; - 1 of Lime; Ai SN Weight 
3 of Almonds; 4 of Currants. 
BALE, — Bolts; 100 of Lyons and Pais Thread; 
— hundred Weight; 14 of Cochineal, Indigo; 
2 of Cardamoms, thrown Silk; 24 of Spaniſh 
Wool; 3 of Carraway-Seeds ; 6 of Safflower. — 
P 20 of Boultels; 22 of Bevernix and 
Holmes Fuſtians. - Reams; 10 of Paper; 100 of 
unbound Books. 
BAND, — Strikes; 10 of Eels. wo 
BANDLE, — Feet; 2 in Length; an Trib Mea- 
ſure. 
BARREL, — Buſhels : , 3 of Apples, Pears. — Do- 
zen; 10 of Candles. —Gallons ; 312 of Oil; 32 
of Herrings, Ling; 42 of Eels, Mum, Salmon. 
— Hundred Weig t; 1 of Gunpowder, Lipora, 
Raiſins. Number, 300 of black or white Plates; 
1200 of Hering Stock-fiſh. V. Hundred 
: Pounds, 16 (the little) 30 (the great) of Ancho- 
vies; 120 of Candles; 200 of Barilla, Oat-meal; 
224 of Butter; 240 of Soap. — Gallons, 30 of 
Herrings, Eels; 84 of Salmon. 


BASKET, — Bufhels, 2 of Medlars. 


BAMBEE, a Coin = 3; of a Fartlüng. 
BEZANT, a Coin = 2] 189. | 
BILLET, — Feet, (of Wood) 3 in Length; whereof 
there ſhould be 3 Sorts, (1.) a ſingle —_ 
RS VS FA | : Inc es 


SS 


6 
$ 


C3 S303 


4A Tame of. Quvantivies. 


Inches about. (2.) A Caſk, 10 Inches. 8 ) A 
Caſk of Two, 14 Inches. V. Woo. 

BIND, — Strikes, 10 of Eels fe LEG 7 

BODLE; a'Coin'= 4; of a Farthing 

30LT, — Els, 28 of Poldavies, or Canvas.” 

BOX, — Grdſs, 2 of Nang; for Keys; — Pounds, 

1 of Prunelloes. 

BUNDLE, — Feet, 3 (about at the Band) of Baſ- 
ket-rods; Load, 2, of Bulruſhes. Number, 
10 of Necklaces, Glovers-knives, Harneſt - plates 
Baſs· ropes; 16 of Sets of Inſtruments for Batber- 
Surgeons; 100 of Laths 5 Feet long; 175 of Laths 
4 Feet long; — Skains, 20 of Hamburgb Y arn. ; 

BURDEN, — Pounds; 180 of Gad- Steel. 

BUSHEL. of Salt + and Sea Coal, is 5 Stricken, 
or 4 heaped Pecks . + Salt na) uſed to 

be bought and ſold by Meaſure, as Corn now is. 

ut it is (now) fold from the Pits, only by Weight, 
reckoning 7 tb Avoirdupois to a Gallon ; 36 th to 
the Buſhel; and 42 Buſhels to the Tun, for Z reight: 
and 5 Buſhels is one Sack; and 4 Cs 1 Quarter. 
* Coal, Buſhels are different in many Places. 

BUTT; —Gallotis;//84 of Salmon. 

CADE, — Number, ;00 of Red Herrings 3 1909 
of Sprats. 

CARACT, by Jewellers the Ounceis divided into 1/ 52 
Parts called arakts, which are divided into Grains, 
or 2 and Ss: 5 IT LED Sc. Parts, N. B. (t.) 
The Caract Paice is the 24th Part of the Value of 

a Piece of Gold; thus, if the Value of the Piece 
be 240. the Caract Price is 11. (2.) The Carat 
fine is r of the Goodneſs of a Piece of Gold. (3.) 
2 Caract Weight is Ar of the Weight of any 

jece. 

CARAT, — Grains, 24 of Gold; 4 of D, 
Pearls, Sc. 

CARDECUE, a Coin, == 1s. 744. 1 

CAROL US, a Piece of Gold ceined by King 
Charles I. = 11. 3s. 

CAROTEEL, — Hundred Weieht, 3 of —m_ 


4 TABLE of QvanTITiES. 
CARRIAGE, — Buſhels, 64 of Lines: 
CARUCATA, V. Hips. 6 
CASATA, V. Hip. 


CASE, r e 120 of Nermatid Glaſs, = Num. | 


ber, 5 of Recorders; 120 of Window-Glaſſes; 

Pieces, 21 of Holland Linnen; — Tables, 24 of 
Ratchff Crown-Glaſs ; 25 of Frenth: Glas ; 35 of 
 Newcaſtle-Glaſs.; 

CASK, — Hundred Weight, 2 of When F our; 
3 of Almonds. 

CHAIN, one in Breadth, and 10 in Length. is an 
Acre. 

CHALDRON, or 8 — Bolls 3 16 af . 
— Buſhels, 32 of Corn; 36 of Coals 
CHEST, — Hundred Weight, 12 of Cochineal; 

er Benjoin, Iſing-glaſs. ＋ 

CHIEE, — Ells, 10 of fine Linnen, Silk; 14 of 
Fuſtian. 

CLOVE, or half Stone, of Cheeſe or Butter, i is 8 tb, 

CROSS-QDAGGER, a Coin = 11 Shillings. 

CORD, — Feet, (of Wood) 8 long, 4 broad, 4 
deep. (N. B. 0 That, called the 14 Foot Cord, is 
to be 14 Feet in Length, 3 in pune and 3 in 
Depth. 

CUBIT, — Feet, 13. 

DAKIR, a Dicker, which ſee. 

DENARIATA, — Acre, 1 of Land. 

DICKER, — Number, 10 of Hides; Pair, 10 of 
Gloves. 

DISH, — Cubic Inches, 1073+ 3(near 4 Corn Gal- 
lons) of Lead Ore; which, if retty good, will 
yield about 3 hundred Weight of Lead. 

DOZEN, — (generally means 12 of moſt Things) 
but 13 of tanned Calf. Skins; z — 14 of Rolls. 

DU * — Hundred Weight, 1 of Roman Vi- 
trio 

FAGOT, — Feet, 3 in Length (of Wood) and, 
at the Band, 24 Inches — beſide the Knot.— 
Pounds, 120 of Steel. 

FAMILIA, V. Hive. 

J | FAN- 
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FANGOT, — Hundred Weight, 14 of thrown 


Silk of Naples. | 
FARDEL; — Land-Yard, ; of Land. 


FARDING-DEAL, or Farundel, — Acre, * of 


Land. (N. B.) In a Survey-Book of Weſt Slap- 
ton, in the County of Devon, is entered thus : 
A. B. holds 6 Farthings of Land, at 1261. per 


| Annum. | 
FATHOM, is a Meaſure of 6 Feet long. 
FATT, or Vat, — Buſhels, 8 of Corn; — Hun- 


dred Waght, 5 of Briſtles; — Maunds, 1 + of 


unbound 
man Linnen. 
FIRKIN, — Ponnds, 56 of Butter ; 60 of Soap. 
FIRLOT, 31 Pints. 
OT — Feet (of Wood) 18 long, 18 broad, 
1 deep. : 
FLORENCE, — a Coin = 6 Shillings. 
FORTNIGHT, 2 Weeks. | | 
FOTHER, or Fodder, — Hundred Weight, 19 + 
of Lead among the Plumbers; 21 at Newcaſtle: 
22 at Stockholm; 22 4 at the Mines. 
FURR, — Pains, 4 of Budge-poults. 
GALLON, — Pounds, 7 + of- Train-Oil. 
GILL, + of a Pint. | 
GOAD, — Ell Engliſh, 1 * of Welch Frizes and 
Frizados, — * 55 Inches, Hayes's Negotiator's 
Magazine, p. 206. | 
GRAINS, uſed in weighing Diamonds, are ſome- 
what lighter than thoſe uſed in Gold, Cc. 
GUNNY, — Hundred Weight, + of Cinnamon; 
;) 1 of Aloes Hepatica, Benjoin; 14 of Saltpetre. 
HAND, — Inches, 4 in meaſuring a Horle. 
j. HARPER, a Coin = 9 Pence. 
HIDE, (Synonyms are) Hyde, Hyda, Carucata, 
d, Caſſata, Familia, Manens, Manſum, Plough- 
os Land, Sullinga; — Acres, 100, or 120 of Land. 
HOGSHEAD. The Diſtillers weigh their Veſſels 
When full; and for a Hogſhead allow 4C. 2qrs. 
5 22 b. Caſk and Liquor. 75 . 
6 . G HUN- 
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HUNDRED, — of moſt Things 100, — Bags, 25 
(each one Buſhel) of Lime; — Bundles, 70 of 
Pipe-Hoops ; go of Hogſhead- Hoops; 120 of 
Barrel and Kilderkin Hoops; — Ells, 120 of 
Canvaſs (except quilted, ftriped, and tufted). and 
Linnen Cloth, — Number, 80 of Pales 6 Feet 
long; 120 of Anchor-Stocks, Balks, Barlings, 
Barrel-Boards, Battens, Cabbage-Plants, Capra- 
vens, Clapholt, Deals, Eggs, Cod-Fiſh, Cole- 
Fiſh, Stock- Filh, Hand-Spikes, Headings (for 
Barrels, Pipes, &c.) Red Herrings, Laths of 3 
Feet Length, Morkins, Oars, Pack- Duck, Pales 
of 4 Feet Length, Sackcloths, . Coney Skins, 
Lamb-Skins, Sheep- -Skins, Boom-Spars, Bow: 
Staves, Wainſcots, Walnuts ; 124 of Haberdine 
or Ling; — Tuns, 14 of Salt at Amſterdam. V. 
QuinTAL. Great Hundred= SON Hundred 
of Clap- Board. bs 
„ 
JACOBUS, an imaginary Piece of 1 = 1 55. 
JARR, — Pounds, 52 of Nun, 100 of Green 
Ginger. | 
KINTAL. V. QuIN TAI. 
EKNICGHIT's-FEE, — Hides, 12 _ Land, or 0 
much Inheritance as is ſufficient to maintain a 
Knight, with a ſuitable; Retinue ; which, in Hen 
IIld's Time, was reckoned at 1 57. A* Sir. The- 
mas Smith rates it at ]. 
LAST, — Barrels, 12 of Pot-Aſhes, C Cod -Fiſh, 
White Herrings, Oatmeal, Pitch, Tar; 24 of I, * 
; Gunpowder ; — Cades, 20 of Red Herrings; — 
Dickers, 20 of Leather; — Dozen, 12 of Hides; 
— Hundred Weight, 17 of Flax; — Number, 
1000 of Stock-Fiſh ; Pair, 3 of Nog-Stones;— 
Pounds, 384 of any Commodity i in Scotland; 1700 
of Feathers, Flax; — Quarters, 9 of Meal; 10 
of Rape- Seed; Tuns, 12 in eſtimating the Con- 
tents of Ships. 


LIBRATA, Abs 240 of Land, or 20 Soll- 
data's. 
% | LOAD, 


A TAT of QuanTiTiEs. 


LOAD, — Bundles, 60 of Bulruſhes ; — Buſhels, 
40 of Corn, Lime (ſays Mr. Lowe, but, accord- 
ing to Mr. Langley,. 30 of Lime in many Coun- 
tries is accounted a Load) 18 heaped Buſhels of 
Sand; — Diſhes, 9 of Lead-Ore ; —Feet ſolid, 30 
of Timber and Planks; — Number, 30 of Fagots; 
100 of Bavins; 500 of Bricks; 10000f Tiles; — 
Pounds, 175 of Lead; — Truſſes, 36 of Hay; — 
Yard ſolid, 1 of Earth. V. Poke, Sram. - 

MAILE, a Coin = + a Farthing. 

MANENS, .or Manſum. V. Hips. 

MARK, — Ounces, (Avoirdupois) 8 of French Cop- 

per- Thread, Gold Thread, Silver Thread. 

MAST, — Pounds (Troy) 2 + of Amber, Cologn 
Gold and Silver Thread. 

MAUND, — Bales, 8 of unbound Books. 

MONY, a Coin = 4s. 64. | | 

NEST, — Cheſt, 3 of Cypreſs-Wood, Coffers. 

NOBLE, — Half Nobles were called Half-pennies 
of Gold, Quarter-Nobles, Farthings of Gold. 
V. ART. 141. | ae 

NOOK, or Nocata, — Acres, 12 T of Land. 

OBOLATA, — Acre, + of Land. | 

O0X-GANG, or Oſkin, — Acres, 15 of Land, or 
as much as can be ploughed in a Seaſon by one Ox. 

PACE, (geometrical) — Feet, ; in Length. | 

PACK, — Number, 52 of Cards; 20000 of Tea- 
ſels; — Pounds, 240 of Wool; 480 of 17; Yarns 
alſo a Weight of 120 tb. - NT 

PACKET, — Number, 250 of Needles. 


5 PALM, — Inches, 3 in Length. e 

. ECK. — the legal V incheſter Peck is 2 Gallons 
gl but, beſides this, there are local Pecks, contain- 
oo ing, ſome more, ſome lels : The Lancaſter Peck 


10 is © Gallons. f | 

EISA, V. Wzricar. 

PERCH, Pole or Rod, — Feet, 16 + is a Statute 
Perch: But there are other cuſtomary Perches, viz. 
the Wood-Land Pole = 18 Feet; the Foreſt, Lan- 

1. coſhire, and Iriſh Perch = 21 Feet; and the Scotch 
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Pole = 18 4 Feet. The Statute Pole is generall 
uſed in meaſuring of Meadow, Arable, and Pal 
ture Land, and Brick- Works, Sc. the Wood- Land 
Pole in the Menſuration of copious Woods, &.. 
and the Foreſt Pole in meaſuring of large Chaces, 
Foreſts, &c. V. Rop. 

PIECE, — Ells, 13 of Lawns, 106 of Lockrams, 
120 of moſt Linnens. — Yards, 2 } of Carpets of 
Tunis; 7 + of Scamoty; 10 of Checks; 15 of 
Baffins, Bombaſins, Buſtians, Carrels, Dornix, 
Fuſtians, Raſhes, Sackcloths, Sayes; 24 of Broad- 
Cloth (the ſhort Piece) Friſados ; Hounſcot ſays, 
Newberry Whites, and other Kerſeys of like Make; 
25 of Spaniſh Cloth; 28 of ſorting Hampſhire Ker. 
ſeys; 30 (the double Piece) of F N Cloth- 
Serges; 32 (the long Piece) of Broad-Cloth ; 36 
of Caddas. — Wa 13 of Devon Dozens; 28 
of ordinary Peniſtones; 35 of Northern Dozen; 
ſingle, ſorting Peniſtones (unfrized;) 22 of narroy 
Yorkſhire Kerſeys; 43 of Spaniſh Cloth; 32 of ſort- 
ing Hampſhire Kerſeys. 

PIG. — Stones, 21 +. 

PLACK, a Coin = 248. 

 PLOUGH-LAND, io much as may be tilled with 
a ſingle Plough. V. Hive. | 

POCKET, Sarplar, Serpliathe, — Pack, 4 of Wool, 

POKE, — Hundred Weight, 20 of Wool, called (in 

ſome Places) a Load, being a Waggon-Load. 

POLE. V. Pzxcn. 

POT, — Gallon, x in Guernſey and Ferſey. 

POUND, — Raw, Long, Short, China, Morea Silk, 
Sc. are weighed by a w called the great tb, be. 
cauſe it contains 24 Ounces Avoirdupois ; but Fer 
ret, Filoſella, Sleeve- Silk, Sc. are e by the 
Avoirdupois tb of 16 oz. 

PRIME, zz of a Grain- Weight. 

ET ALS — Acre, of Land. 

8 3 or Kintal, or Hundred Weight, — 

uſhels, 25 of Lime; — Pounds, 75 at 2 
100 of Cloyes, Cochineal, Fiſh (at 9 
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and in the Streigbts) Ginger, Indigo, Mace, Nut- 
megs, Pepper, Sugars, (in the Engi/þ Settlements 
in America) Braſil, St. Chriſtopher's, Spaniſh, and Ve- 
rinus Tobacco, Mohair raw, and Linnen Yarn; 
120 (called Long Weight) of Cheeſe (in Chgbire, 
Derbyſhire, Lancaſhire, Leiceſterſhire, Shropſhire, Stur- 
bridge Fair) coarſer Metals *, and Iifb Yarn. It 
is alſo called the Stannary Hundred; Tin being 
hereby weighed to the King's Farmers. 

QUIRE, contains 24, or 25 Sheets, of Paper. 

RATION, — Pecks, 9+ or a Day's Allowance of 
Bread or Forage, for Man or Horſe. 

REAM, — Number, 20 Quires of Paper. 


| RIAL, in the Reign of Henry VI, was 105. 


RING, — Number, 240 of Clap-Boards. 

ROD, — Number, (of Candles) 12 of fix in the 15; 
16 of eight in the th ; 24 of twelve in the tb. By 
the Cuſtom of ſeveral Counties, the Meaſure called 
by this Name is of different Length. V. PRRen. 
— In' Herefordſhire, a Perch of denſhired Ground 
is 12 Feet; — of Ditching 21; — in the Foreſt 
of Sherwood 25 ; — in Staffordſhire 24. 

ROLL, —- Dozens, 5 of Skins of Parchment; —Ells, 
1100 of Minſters and Ozenbrigs ; — Quintals, 3 
of Barbadoes Tobacco. 9 

ROPE, Feet, 20. 

SACK, — Buſhels, 3 of Coals; 4 of Corn; 5 of 
Salt; — Stone, 26 of Sheep's Wool (14 tb to the 
Stone; but in Scotland 24 of 16 tb to the Stone.) 

SALUTE, a Coin = 6 4+ Shillings. 

SARPLAR, V. Pocktr. 

SAUME, — Pounds, 315 of Quickſilver. 
SCORE, (generally means 20, in Numbering of 
moſt Things, but) — Chaldrons, 21 of Coals. 

SCRUPLE, = rer of an Hour. 

SEAM, — Buſhels, 8 of Malt; — Horſe-Load, 1 
of Wood ; — Pounds, 120 of Glaſs. 

SEMIBOLE, — Pipe, 1 of Wine. | | 

dERON, — Hundred Weight, 2 of Almonds; 3 
of Barilla, ; 
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SET, — Number, g of Recorders; 24 of Alphabets. 
Seen. 
SEXLING, — Shillings, 15.4 


. SHID of Wood, — Feet, 4 in 1 and in Girth, 


according as chey are marked. If they have but 1 

Notch, they are to be 16 Inches about; if they 
have two Notches, they are to be 23; if of 3, 28; 
if of 4, 33; if of 3, 38. 

SHOCK, — Ells, 13 of Lawn ; — Number, 60 of 
Soap-Boxes, Canes, Trays. 

SKIN, — Hundred Weight, + of Cinnamon. 

SOLIDATA, — Acres, 12 of Land; or 12 Dena- 
riatas. 

SORT, — Dozen, 4 of Balances ; — Ells, 106 of 
Tock. : 120 of ſeveral Linnens. 

SOVEREIGN, — Shillings, ** 

SPAN, — Inches, 9 in Len 

STACK, — Feet, (of Woo g 8 long, 3 broad, 12 
high. 

STICK, — Rods, 30 of Candles. | 

STONE, — of Beef, is 8 w, (but in Hertfordſtir 

and Parts adjacent 12; in Pembrokeſhire, &c. 18; 
in the northern Counties 16) — of Glaſs, 3, &c, 

. — In Racing, Hay, Iron, Shot, Cc. 14 th. 

STOOK, — Sheaves, 12 of Corn. 

STRIKE, — Number, 25 of Eels. 

SULLINGA, V. Hips. | 

SUM, — Number, 10000 of Copper, Harneſs, oe 
Sadlers, or Sprig-Nails. 

TESTOON, — Pence, 18 5+ 

THOUSAND, 3 1200. 

THRAVE, — Sheaves, 24 of Corn, 

THRYLING, = St of a Farthing. 

TIMBER, — Skins, 40 of Furs, Filches, Gran 
Jennets, Martins, Minks, Sables. | 

TRUSS, — Pounds, 56 of Hay (except in the Months 
of July and Auguſt, when it is 60 tb ; ;) of Forage, as 
_ as a Trooper can carry on his Horſe's Crup- 


TUB, — Pounds-Weight, 60 of Tea. 


TUN, 


A TABLE of QuUanTI1TIEs:; 

TUN, — Bales, 5 of Feathers; 8 of Paper; 10 of 
Cork; — Barrels, 2+ of Brandy; 3 of Syrup; 4 
of Prunes; — Buſhels, 20 of Cheſnuts, Wheat, 

and other Grain; 42 of Salt. V. Busyer. 
Dozen, xs of Planks; 2 of Walnut tree Tables; 
— Feet of Timber. V. Loap. . 

—— Gallons, 236 of Oil, by the Cuſtom of Lon- 
don, called by Merchants the Civil Gauge, is ordi- 
narily {old for a Tun; except Whale-Oil, or Oil 
from Greenland, which has 252 Gallons to the 
Tun. | 

Pounds, 1709 of Barley ; 2000 the Sea-Tun, by 
which the Contents of a Ship are eſtimated ;— 
Quarters, 5 of Corn is uſually reckoned a Tun in 
Freight. | | 

VAGA, V. Wzeicur. 

VAT, V. FaTT. 

UNICORN, = 6 Shillings. 

UNIT, — Shillings, 22. 

URCHIN, — Pence, 3. | 

WEIGH, Wey, Waga, Vaga, Peiſa; — Bunches, 
60 of Rheniſh Glaſs ; — Caſes, 60 of Window- 
Glaſs ; — Pounds, 224 of Cheeſe, by 9 H. 6. 8; 
248 in Eſſex; 336 in Suffolk (of Bay Salt) — Quar- 
ters, 6 of Barley and Malt; 5 of other Grain. 

WEY, — Cloves, 32 (or 25 tb) of Cheeſe or Butter 
in Suffolk; but in Eſſex 42 Cloves, or 336 th. 

WOOD, is aſſized into Shids, Billets, Fagots, Fal- 
wood, and Cordwood. V. Srip, Sc. 

YARD-LAND, — Acres, 15 at Wimbledon in Surry , 
20 in moſt other Places; 24, 30, 40, in ſome. 


As the Nature of this Table is ſuch, that we have 
been obliged, for the moſt Part, barely to tranſcribe 
the Articles from ſeveral Authors, (viz. Meſſ. Cham- 
berlayne, Dilworth, Langley, &c. but chiefly from Mr. 
Lowe) wewill not preſume to ſay this Table is correct. 
However, if ſuch Perſons as may diſcover any Errors 
therein, or who have any new Articles proper to be 
inſerted in it, would ſend the Corrections, &c, to the 
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Author, (Poſt paid) in Order to their being corrected; 


we may by this Means (and not otherwiſe) hope to 


have a correct as well as well as uſeful Table. 


CHAP. VIIL 
ADDITION of AyPLICATE NUMBERS, 


I 
50. HIS may be properly divided into two 
Caſes. 1. To add fimple Numbers of 


one Denomination together. 


This is done in all Reſpects as Addition of ab- 
ſtract whole Numbers, already treated of. For, as 
2 and 3 is 3, ſo 2 Men and 3 Men is 5 Men; 2 + 
and 3 15 is 3g th; 2 Yards and 3 Yards is 5 Yards. 
However, it may not be improper to add a few 
Queſtions, to put the young Beginner on Reflection. 

151. Example 1. The Author was born in the Year 

1729. It is demanded, when he will be 30 Years 
of Age? 

Solution. Here the Learner will reaſon thus with 
himſelf: 

If the Author was born 1729 Years after Chrif, 
certainly, in 30 Years after that, he will be 30 Years 
of Age; and . his Age muſt be 30 Years, in 1729 + 
30= 1759 Years after Chriſt, or, which is the ſame, 
in the Year of the Chriſtian Era 1759. 
- 152. Example 2. A Man has two Sons, the 

oungeſt 25 Years of Age; and the Eldeſt 3 Years 
older than his Brother ; and the Father 10 Years older 
than both his Sons Ages, when taken together: 

What is the Age of the Father ? 

Solution. If the eldeſt Son be 3 Years older than 
the Youngeſt, who is 25 Years of Age ; it is plain, 
his Age is 25 + 3 = 28 Years; and -.* the Ages of 
both will amount to 28 + 25 = 523 Years; but, 


by the Queſtion, the Father's Age was ro more than 
both his Sons Ages, d, conſequently, mult be = 


53 
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53+ 10= 63 Years. Or, it might have been found 
thus, 25 +25 + 3+ 10 = 63 Years, the Age of 
the Father. 
153. Example 3. Let us ſuppoſe, that, from the 


Creation of the World to the Beginning of the De- 


luge was 1656 Years; from thence to the Deſtruc- 
tion of Troy 1162 Years; from thence to the Era 


of Nabonaſſar (by which the Chaldeans and Egyptians 


reckoned their Years) 436 Years; from the Era of 
Nabonaſſar to that of the Death of Alexander the 
Great 423 Years; from thence to the Æra of the 


City of Antioch 275 Years; from which to the Era 


of the Julian Reformation of the Calendar 4 Years 
from thence to the Era Actiaca (fo named from the 
Victory obtained by Auguſtus over Anthony at Adlium) 
15 Years; and, from thence to the Birth of Chriſt, 
30 Tears: According to this Chronology, it is re- 
quired to find in * Year of the World Cbriſt 
was born ? | 

Solution. Here, it is evident, that 1656 + 1162 


+ 436 + 423 +275 + 4 + 15 + 30= 4001 Years 


muſt be the Anſwer, which was required. | 
154. Caſe 2. To add mixed Numbers together. 
The Method of doing this will be made ſuffici- 
ently clear by a few Examples. 1. Suppoſe a 
Man ſpends, at one Time, 2. 7s. 6d; at another 
Time, 15L. 115. 8 d. 29rs; and, at another Time, 
34. 10s. 7d. 3qrs. What did he ſpend in all? 


Solution. Having placed . . d. . 
the Numbers in a proper 22: 7: 6:0 
Order for Addition, add up 15 : 11': 8:: 2 
the Rows thus: Beginning 3: 10: 7: 3 
with the Row of Farthings, — 
„ 
of this Row is one in the 


next (becauſe 4 Farthings = a Penny) make a Dot 

(*) for the Penny; and, as 5 Farthings is 1 more than 

4, put down the odd Farthing. Then, looking on 

your Sum, you find 1 Dot, viz. 1 Penny to be m 
i 5 | 11 
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ried to the Row of Pence; therefore ſay, I 7=8, 
+8 = 16, which is 4d. above 12 Pence, or a Shil- 
ling; make a Dot for the Shilling, and proceed, 
ſaying, mentally, 4 + 6:= 10, which put down, 
Then, looking on your Sum, you will find 1 Dot, or 
1 Shilling, which carry to the Column of Shillings, 
and then you will have 1 + 10 =11 +11 =22 = 
1L. 25. (becauſe 20 Shillings = 11.) make a Dot 
for the 1/. and proceed with the 2 Shillings, ſaying, 
2 +7 = 9, which write down. Now looking on 
your Sum you will find 1 Dot, or 1/7. ; which carry 
to the Row of g, and, adding them up as in Caſe 1, 
you will find it come out to 211. Whence, the An- 
{wer is 217. 9s. 10d. I gr. | 

155. Addition of mixed Numbers may alſo be 
performed, by Help of Diviſion, much eaſier than 
otherwiſe, when the Number of Things in one Row, 
that makes one of the next Rew, is ſomething great, 
Example. A Merchant has fold to different Men the 
following Quantities of Wine, viz. to one Mans 
Hhds. 39 Gall. to another 7 Hhds. 32 Gall. to 


another 3 Hhds. 18 Gall. and to another 1 Hhd, 


12 Gall. What Quantity he fold in all js required? 


Solution. Having placed Hds, Gall, 
the Numbers in the an. {old to one Man 8: 39 
nexed Order, collect the to another 7: 32 
Gallons together by com- to another 3: 18 


mon Addition; viz. 12 4 and to another 1: 12 
18 + 32 + 39 will be 
ans, e ab Gallonsz _ In all 20: 38 
now, 63 Gallons being = - 
1 Hogſhead, it is evident, that, as often as 63 can 
be taken out of 101, ſo many Hogſheads are con- 
tained therein; to do which is the Property of Di- 
viſion; therefore, dividing 101 by 63, we ſhall have 
x Hogſhead and 38 Gallons remaining; therefore, 
under the Row of Gallons put 38, and carry the 1 
Hogſhead to the Row of Hogſheads; ſaying, 1 
(you carry) +1 +3+7 +8 =20 ne 

, WIRIC 


tan ws i, rol — ++% AaAM 


K eas wwe a" aan JJ Bc tows ld Hades AA RÞAmf 


a ] — . DIcd 


oct Ss 


— Xt ou . tan} Hf = 


— W 


AppiT1ON of APPLICATE NUMBERS, 


which being wrote down will complete the Sum, viz. 
20 Hogſheads and 38 Gallons. , But, if you chuſe 
to know how many Tuns it is, you may by Diviſion 
ſce how often 4 is contained in 20 (becauſe 4 Hog- 
ſheads = 1 Tun) viz. 5 Times, and nothing remain- 
ing; whence the Sum may be read thus, 5 Tuns and 
38 Gallons. 0 

136. When the Number of Things in any Row, 
which make one in the next ſuperior Column, is a 
certain Number of Tens; we may add them up, as 
is ſhewn in this Example. Let it be required to add 
up the Sum annexed. 


Suppoſe the Column of Minutes H. 
_ into two Rows, then, ſince 60 10: 22 
inutes = 1 Hour, we may add up 11 : 18 
the Row of Units by 10, and the 36: 54 
other by 6; which will give the ſame 18 : 18 
as if added up by 60, becauſe 6 Tens 17 : 2 
= 60. Say then, 2 +2 +8 +4+ 10: 12 
8 +2 = 26; put down 6, and carry — — 
the 2 Tens to the next Row; ſaying, 104 6 


2+1+1+;z;5, +1+2= 12; 


which, being to be added up by 6, gives 2 Hours 


exactly; for 6 is contained in 12 two Times; *.* 
carry the 2 to the Row of Hours, and, adding them 
up as whole Numbers, the Sum will be 104 Hours; 
whence, the required Sum 1s 104 Hours and 6 Mi- 
nutes. 

N. B. The firſt Column is always to be taken 
as Integers, and, therefore, to be added up as whole 
Numbers. 

157. Corol. From what has been ſaid, we may deduce 
this general Rule, for performing Addition of mixed 
Numbers, viz. Firſt, begin with the Column, whoſe 
Denomination is the loweſt, and find its Sum as in 
Addition of whole Numbers ; then find, how many 
Units of the next ſuperior Denomination are con- 
tained in it, viz. divide this Sum by. the Number 
of Units of this Column, which makes one of the 

next; 
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next; the Remainder (if any) is to be put down 
under this Column, as Part of the required Sum; 
and the Quotient is to be carried as Units to the 
next ſuperior Column, and added up with it. After 
this Manner, proceed through every Denomination, 
till you come to the laſt or higheſt ; which, being 
conſidered as ſimple Numbers, muſt be added up 
purely as whole Numbers. | 


— 
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CHAP. IX. 


SUBTRACTION of APPLICATE NUMBERS, 


138. S the Method of ſubtracting applicate 
whole Numbers is exactly the ſame as that 
of ſubtracting abſtract whole Numbers, which has 
been already explained, we ſhall here only give one 
Queſtion, and then proceed to explain the Method 
of ſubtracting applicate mixed Numbers. 

The Queſtion. According to Dr. Wells, the Era of 
Zezdegrid, or the Perfian Era, began 632 Years after 
the Chriſtian Era; and the Era of the Hegira, or the 
Flight of Mabomet from. Mecca to Medina, uſed by 
the Turks and Arabs, began 10 Years before that; and 
the Dioclefian Era, or the Era of the Martyrs (fo 
called from the Number of Chriſtians that were ſlain, 
in the Dzocle/an Perſecution) otherwiſe called the Ara 
of the Abyſſmians, began 338 Years before that of the 
Hegira : It is required to find in what Years of the 
Chriſtian Era the Dioclęſian and Hegira Æra's com- 
menced ? 

Solution. Since the Era of Yezdegrid was in the 
Year of our Lord 632, and the Era of the Hegira 
was 10 Years before that, it is plain that 632 — 10 
= 622 muſt be the Year of the Chriſtian Era, when 
the Hegira commenced, and, for the like Reaſon, 622 
— 338 = 284 Years after Chriſt, when the Diocle/ian 
Era began. TT 
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5 Examples in mixed Numbers. 
159. Example 1. A borrowed of B 2001. 1035. 6d. 


of which A has ſince paid 1021. 185. 34: What 
has A more to pay? 


Solution. Having placed 1 
the Numbers in a conve- Borrowed 200 : 10: 6 
nient Order, ſay, 6 - 5 Paid 102 : 18: 5 
=1, Which put under * — 
Pence; then, ſince you Unpaid 97 12 1 
cannot take 18 from 10, | | 
increaſe the 105. by one Pound, viz. call it 30 Shil- 
lings; then 30 — 18 = 12 Shillings, which put un- 
der Shillings: Now, as we have increaſed the Money 
borrowed by 20 Shillings, it is evident, that the Re- 
mainder cannot be the ſame as if it was not increaſed, 
unleſs we augment the Money paid by 20 Shillings, 
or 1 J.; therefore, add 1/7. to the 102, viz. call ir 
1031; then ſay, 200 — 103 = 971; hence, A ſtill 
owes B 971. 125. 1d. Q: E. J. 

160. le 2. What is the Difference between 
2 Yards, 3 Quarters, 2 Nails, and 1 Yd. 2 qrs. 3 
Nails of Cloth? | 

Solution. Place the Numbers Yi. Qs. Nails 
in proper Order; then, becauſe From 2 : 3 : 2 
we cannot take 3 from 2, we Sub. 1: 2: 3 

59 


muſt increaſe the two Nails by | 
1 Quarter; ſaying, 6 Nails — Anf. 1; © 
3 Nails = 2 Nails; then, be- —— 

cauſe we have increaſed the n 
greater Quantity by 1 Quarter, we muſt (that we 
may have the ſame Remainder, as if it had not been 
ſo augmented) make the leſſer Quantity, or Mino- 


" 


rand, more by one Quarter; . ſay, 3 Quarters — 3 


Quarters So, which put under Quarters ; laſtly, 
2—1-=1; hence, the required Difference is 1 Yard 
3 Nails. -And after this Manner may the Difference 
of any Quantities of Money, Weights, or Meaſures 


be found ; and therefore we ſhall content ourſelves 


with 
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Mor TteticaTion of AppTTCATE NuMbtns, 


with laying down the following Rule, by Way of 
Corollary. * 

161. The Rule. Begin with the loweſt Denomina- 
tion, ſubtracting the Number in that Place of the Mi- 
norand from that in the correſponding Place of the Sub- 
ducend (if Subtraction can be made) and put down 
the Remainder underneath: But, if the Ne of 
any inferior Species of the Minorand is greater than 
its Correſpondent in the Subducend, you muſt increaſe 
this Number by a Number which is equal to an 
Unit in the next ſaperior Denomination ; (vi. for 
Example, in the Column of Pence, add 12; and, in 
Shillings, add 20, Sc.) and from this Sum ſubtract 
the Number in the Minorand, and put down the Re- 
mainder; but then you muſt remember to carry or 
add 1 to the Numbet in the next ſuperior Place 
of the Subducend. Proceed in this Manner, till you 
come to the higheſt Place; ; which ſubtract as A 
Numbers. | 


CHAP. x. 


8 


Murrirr rear tox of AppLicars ! NUMBERS, | 


162. CY to ample applicate Numbe nothing 
need be ſaid; and even Molcipſication of 

mixed Numbers will be "ſufficiently explained. by two 

Examples. 1. Nauen 3 Feet 6 Inches by 8. 


97 * Say, 6x8 = 48 Inches = Feet Inch, 
(by dividing it by 12) 4 Feet, there- _ 3. * 6 


fore, under Inches put o, and carry _ _. 8 
the 4 to the Feet; then 3x8 = 24, ales ths 
+ 4 you carry = 28 Feet, for An- 


ſwer. 


163. Example 2. Multiply, 21. 103. 11d. 3475. 
by 57. | 
Here, 


— 2 1 — qo r 


r 


e 


11 


8 „5 „ „ 8 


wo IT © 5 = KJ 0D ee 


; 


| viding by 12) 7 Shil- 


 AvTHORS talk mmproperly. 
Here, fince it would be troubleſome to multiply 
at once by 37, obſerve, that 8 x 7 = 56, which wee 
but 1 of 573 * .- the Work may ftand thus: 


Firſt, multiply by 8, C. „ 4 e. 
diz. 3 * 8 24 Par- 2210 R 113 
things = (by dividing 5 * 
by 4 ) 6 Pernes n pur: 9 —oonrrprmmmtoor 
o under Farthings, and 20 7 10 5.0. 
carry 6 Pence; ſaying, 7 


11x 8 + 6 (you carry) 
= 94 Pence = (by di- 


1421 14-0 =- 
Add 2: 3-9 
lings and 10 Pence; . 
under Pence put 10, and * 
carry the 7 Shullings, - - 
ſaying, 10x 8 = 80 + 7 (you ge = -87 Shillings 
= (by dividing by-20) 44. 75.3 . write. down 7 
under Shillings, and carry 4 to the Pounds, ſaying, 
2x 8 = 16, + 4 = 207. which write down. Then 
multiply this Product by 7, after the ſame Manner, 
which will give 1427. 145. 10d. ; thus, we have 
multiplied by 56, for 8 7 = 56; but, ſince this 
wants 1 of 57, we muſt add once 21, 10s. 114. 39rs.; 
which will give 143“. 35. 9d. 3qrs. , for the Product 
which was required. Vide Art. 182. 

164. Scholium, Since Multiplication is * the' re- 
peating a Number, a certain Number of Times, it 
follows, that, when two Numbers are to be multi- 
plied together, one of them muſt be an abſtract 
3 for, ſuppoſe it was required to multiply . 
3]. by 41., I would aſk the Propoſer, how many 
Times he would have 3. taken or repeated? If he 
W anſwer (as he muſt according to his Queſtion) 
4/., it plainly appears to be Nonſenſe; but, if it 
had been MELTS to multiply 31. by 4. it would 
be only to repeat 3/. 4 Times, which is very pro- 
per, and the Anſwer 3 x 4 = 121. Hence it ap- 
pears, that, when Authors propoſe to multiply Money 
by Money Weight by Weights, Oc. they talk very 
im- 


5 2 


Divisiox of APPLICATE NUMBERS: 
2 abſurdly. We ſhall here only further 
obſerve, that as, in Multiplication of abſtract Num. 
bers, we may make the Multiplicand the Multiplier, 


and the Multiplier the Multiplicand, ſo we may here 


_ alſo, by only conſidering the applicate Number as 


the abſtract one, and the abſtract as the applicate 


Number; for Inſtance, as 3 ũ 42 Ax g, 31. xũ ¾ 


t 120. 


muſt be S 40. x 3; or, generally, as a X + b xa, 
al. xb = bl. xa. 5 | 199 


a 


— 


CHAP. XI. 
Di1vis1oN of APPLICATE NUMBERS. 


165. HIS admits of two Caſes. 1. To divide 
applicate Numbers by applicate Numbers. 
Example. Divide 241. by 81. Dividing this, as in ab- 
ſtract Numbers, the Quotient will be 3; ſhewing, 
that 8 J. is contained in or can be taken out of 24, 
three Times. As it would be ſomething difficult to 
divide mixed applicate Numbers by mixed appli- 
cate Numbers, without ſome Knowledge of Reduc- 
tion, we ſhall omit it here, and refer to Art. 182. 
And ſhall only further obſerve in this Place, that, 
when an applicate Number is to be divided by an 
applicate Number, the * muſt be an abſtract 
umber ; for Diviſion ſhews to find F how many 
Times one Number is contained in another, and, 
therefore, ſuch Authors, as divide an applicate 
Number by an applicate Number, and make the 
Quotient an applicate Number, f. not only im- 
properly, but abſurdly; for if 4. was to be divided 
y 21. and we ſhould aſk how many Times 20. 13 
contained in 4/7. , and ſhould be anſwered 41. ; what 
would be more ridiculous ? 
166. Ce 2. To divide an applicate by an ab- 
ſtrat Number. Here it is proper to hint, _ = 
es 


”y & on te. ed # A "Hed Md A. —— ll... — as. atk. andthe 


— — 
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DivIis ION of APTTeATE Nous. 


ſides the Definition of Diviſion already given, it 


may, conſiſtently with that Definition, be defined to 
be a Rule, which ſhews to find a Number, which 
is contained in a given Number, a given Number 
of Times; for let x denote a Number in which y is 
contained z Times, then y, taken z Times, = N 2 
=*; *.*, dividing both Sides of the Equation by z, we 


have y = That is, any Number, being divided 


by the Number expreſſing the Times another Num- 
ber is contained in it, will give that other Number. 

Example. Divide 1427: 145. rod. by 7; or, which 
the ſame, divide 142/. 14s. 10d. amongſt 7 Men, 
and give each Man an equal Sum. 


Solution. Here it is evident we are to find a Number 
(which, being multiplied by 7, ſhall” be equal to 
1421. 145. 104. or in other Words) Which is con- 
tained in 142 J. 145. 104, ſeven Times; and there- 
fore, by the above, 142 J. T45. 10d, divided by 7, 
will give the Number required; which, it is plain, 
muſt be applicate, and may be found thus: Say, 
the Jof 14 is a, Which put down: 4599 


* 


and the of 2 ĩis O, and 2 remain- ok gO 2g. 
. 5 y £ vs» 4. 
ing; put down the o, and, the eee 
Remainder being 2/. = 40 142. 10 


Shillings, carry it to the Shil- 
lings; and then we ſhall have 
40 + 14 = 54 Shillings, the 
Seventh of which is 7, and 5 


::"p- 20: 75:40 


— 


remaining; therefore put down the 7 Shillings, and 


Carry 


t Beſides this and the former Definition, Divifion will admit of 
others, wiz. 1. To find what Part the Diviſor is of the Dividend; 
for, if the Diviſor is contained 3 Times in the Dividend, it muſt 
be a third Part of the Dividend; becauſe, being repeated 3 Times, 
it will be = the Dividend; and for the ſame Reaſon, if it be con- 


uin ed 4 Times in the Dividend, it will be the 4th Part of the Di- 


vid end, Sc. the Quotient ſhews the Part. Q. E. J. 


2. To 


Divis tor of ApPticatz NuMBaRs. 

carry the remaining 5 Shillings, or 5 x 12 = 60 Pence, 

to the Pence; and then we have 60 + 10=70 Pence; 

the Seventh of which is 104. which, being written 

down compleats the Anſwer, viz. 201. 75. 10d. This 

rag be proved by Multiplication of applicate Num- 
"x. 1 * 9 


167. Example 2. What is the fourth Part cf 
e ds. 2 Feet. 10 Inches? | 


Solution. Since 4 cannot be Yds, Feet Inch, 
contained in 2 Yards, under the 2 2 * 19 
Yards put o, and carry the 2 i th w 
Yards to the Feet, ſaying, (2 3 
Yards =) 6 Feet + 2 Feet = 8 : 
Feet; the Fourth of which is 2 Feet, which put 
down; then the Fourth of 10 Inches is 2, and 2 re- 
maining; put down the 2 Inches, and the 2 remain- 


ing, being 2 Parts of 4, is + of an Inch; Whence 


* 


the Anſwer is 2 Feet 2 Inches. 


168. If the Number we are to divide by be fo 
great, as to be troubleſome to divide in one Line, 
the Operation may be put down as in common Di- 
viſion; for Example, divide 1431. 55. gd. 37s. by 
57. 167. 1 5 67 67 


Selu- 
2. To find a Number, which is ſuch Part of a given Number, 
as a given Number expreſſes. Letx = the required Number, 


4 = the Number of which it is a Part, 5 = the Number expreſſing 
the Part; then, by the Nature of the Thing, x X 328 4, divia- 


106. ing by 6, we have x = * ” 2. E. J. 


.. — 11 en G 0 F "= 


I» - 


if 


. Wits 


| Pence = 1 Shilling, in 


REDTCTION. 


Solution. Here ſay, TL 
how many Times 37 in 3 x as. 
145) which is,2 Limes; 37) 145593 10 
put the 2 in t e Quoti- 1 
ent, which muſt be 2 /. — 
as we are dividing, Ls. "I 
by an abſtract Num- 


ber; then, ſince 2/. x 57 6 
= 114, we have 311. 51 * 


remaining; and , ſince 

20 Shillings = 11, in 7 

310. there muſt be 20 

Times 31 Shillings, for 

which Reaſon we mul- 8 t d. 
tiply by 20, and add in 

the 5 Shillings which 


— 


3 out 625 n 99 | 
lings this divided bk 87 
57 gives 105, and 53 Li "IF 
remaining; and, ſince 12 22 


55 Shillings ++ 9d, there 171 
muſt be 55 x 124 9 be, 
= 6694, which divided 
by 57 gives 114, and 0 

42 remaining; which, 

multiplied by 4, becauſe 4 Furr = 14, and 
the 39rs. added, gives 171 Farthings; and 171 Far. 
things, divided. by 57, give 3 Farthings. Whence 
the Anſwer is, 2/. 105. 11 d. 3 47. E. J. Vide 
Art. 182. 
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CHAP. XII. 
REDUCTION. 


EDUCTION (Reduction French) is the 
Rule for changing Numbers of any De- 


— 


169. 


nomination into Numbers of another ä 


H 2 


99 


* 
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REDUCTION. 
ſo as to retain the ſame Value, though changed to 2 


different Name: As, for Inſtance, Pounds into Shif- 


lings, or Shillings into Pounds equal thereto. ng 


admits of three Caſes. 


170. Caſe 1. To bring Numbers of one Denon. 
nation into Numbers of à Leſs Denomination. The 
Rule. Multiply by as many of the leſs, as makes 
one of the greater Denomination. A few Examples 
will explain this Rule, and alſo ſhew the Reaſon 
thereof. 


FL. Example 1. In 2137. how many Shillings? 


Solution. Since 20 Shillings = 1. in 213 J.. 
chere muſt be 213 Times 20 Shillings; and 2173 
* 20 Shillings multiplied by 213 taken as 20 


an n abſtract Number, or, which is the ſame, 


213 x 20 taken as abſtract Numbers, will 497: 
be = the Shillings in 2137, = 4260Shillings:- 
Whence we ſuppoſe the Reaſon of the Rule 
is plain; and therefore, in the two following Ex- 


amples, we ſhall be more E n . in . 
ing the Operations. | 


172. Example : 2. In 141. 105. 64. how many 
Panoat dE; "PR 8 9 
4. 0 Es 


| e + 
Mult. by 20, becauſe 205. = =1/, and add in the 104, 


290=14x20 + 10S Shillings in 147. 10s. 
Mult. by 12, becauſe 12 d. I Shilling, and add in 64. 


3486=290 x12 + 6=Pence in 141. 108. 64. 


2 


* ö | 173. 


REDUCTION. 101 
173. Example 3. In 5C. 2Qrs. 145. how 
many Ib. | | r f 1 | 
#42 | _C.Qrs. 15. 
8242214 
x by 4, becauſe 497. C. and add in the 2grs. 
oo 22 =5x 4 + 2 2 gr. in 5 C. 2 Qrs. 2 | 
x by 28, becauſe 28 h. Ir; and add in the 145. 
180 : | | 
45 
—— 1 C. Qrs. th. 
630 S 22 * 28 ＋ 14 = ks. in 3: 2: 14. 


It is common amongſt Merchants to bring it into 
tts. thus: Put down the 5 C. twice, viz. 
one directly under the other; then put down 5 
the Hundreds, removed one Place to the 5 
leſt Hand; again, put down the 5 C. re- 5 
moved one Place more towards the left 3 
Hand; then the Work would appear as 1 
here annexed, and, if added up, would give the 
Number of fts. contained in 5C. But, 
ſince there yet remain 2475. 145. to 5 
be taken Notice of, in the Row of Units 5 
they would put 6, and in the Column 5 | 
of Tens 5 (2q9rs. being = 2 x 28 = 56 254 


6.) then, for the 14tb, in the Row of 8 
Units they write 4, and in that of Tens 6 

1; then, adding up the Rows, the Work 444 
wil be com nel and appear thus : 


The Reafon of this Method of operating will 
eaſily appear, by conſidering, that 1 C. 112 5b. 
(for 10 = 4qrs, and 1gr. = 28 fb, and . 1 C. 24 
128 112 W.) and -.*, if we multiply the Number 
expreſſing the Number of Cs, which is to be brought 
into ths, by 112, the Product will be the Number 
of ws. contained in the Cs, which was required: 
Now, in multiplying by 112, we firſt multiply by 
, which is only doubling, and in the above Method 

H 3 is 
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REDUCTION. 

is done by writing it down twice; then multiplying 
by 10 (viz. the 1 ſtanding in the Place of Tens) is 
only putting the ſame Number down, removed one 
Place to the left Hand; laſtly, multiplying by 100 
(viz. the 1 in the Place of Hundreds) is only remov- 
ing the Multiplicand two Places to the Left; con- 
ſequently, the Sum of all theſe muſt be equal to 
the Multiplicand multiplied by 112, and, therefore, 
the Pounds in the Quarters and ths, if any, being ad- 
ded thereto, the Sum will be the Its, contained in 
the given Hundreds, Quarters, and Pounds. 


174. Caſe 2. To bring Numbers of a Leſs into 
Numbers of a greater Denomination. The Rule. 
Pivide by as many of the Leſs, as makes one of 
the greater Denomination. 


175. For an Example, take the Reverſe of Art, 
172, viz. In 3486 Pence, how many Pounds ? 


Solution. Divide the Pence by 12, 
the Quotient is 290 Shillings, and 3486 
6 Pence over; then 290 = 20 gives —— 
141. and 10s. over: Whence, the +*)29}o(6 
Anſwer is 141. 10s. 6d. The Rea- ———— 
ſon will eafily appear, by compar- + 14:10 
ing it with Art. 172; and, as this — 
Caſe is only the Reverſe of the laſt, 
we ſhall paſs on, without any further Delay, to the 
next Caſe. ; IE 


176. Cafe 3. is, when we are to find. how many 
of one Species, which is not an aliquot Part of ano- 
ther, is. contained in any Number of that other Spe- 
cies. The Rule. By Caſe 1. bring the Denomina- 
tions both into one Name, and then divide one by 
the other; and the Quotient may be brought into 3 
higher Denomination, by Caſe 2. 


177: 


<Q —— — — 


and % aw „ % a= 
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REDUCTION. ': 


177. Exomple 1. In 89 r each 165, 64, 
how many Pounds ? | 

Solution. In 165. 6d. 5. d. 
(found by Caſe 1.) is 16:6 198 
198 Pence; ., ſince in 12 89 
1 Piltole there is 198 4, 
in 89 Piſtoles there 198 1782 
muſt be 89 Times —— 1584 
198 d, which is 217622 — 
Pence; then, to find 17622 
how many Shillings are — 


contained therein, we 711460864. i 


divide by 12, becauſe — 


12 d. = 1 Shilling; + 731.(8s. remaining 


which gives 1468 Shil- 
lings, and 6 Pence re- 
mainiag z laſtly, 1468 Shillings by Caſe 2. are = 731. 

8s. Whence the Anſwer is 73. 85. 6d. 

It might have been ſolved ſeemingly more agree- 
able to the Rule above given, by finding by Caſe 1. 
how many Pence are contained in 11. and, dividing by 
it, the Quotient would give the Pounds, and Parts 


of a (; but, as the odd Shillings and Pence would 


not have been ſo naturally diſcovered, the Method 
juſt given ſeems the beſt; and is in Effect exact 
the ſame, for, ſince the Pence in 1/.=12 x 202 dauer A 


it is * the ſame Thing whether we divide by 12, and 137. 


Corollary. Whence it appears that by Reduction 


then by 20, or by 240 at once. 


one Kind of Money may be changed into another; 
but we ſhall not here give any more Examples, be- 
cauſe we ſnall make the Exchange of Money a par- 
tjcular Chapter. 

178. Example 2. Allowing the Diſtance between 
Tork and London to be 204 Miles, how many Times 
will a Coach- Wheel turn round, whoſe Circumfe- 
rence is 6 Yards, in going from one of theſe Places 
io the other ? 


H 4 - Solte 


103 


104 


REDUCTION.” 
Solution, A Mile being 


8 Furlongs, 204 x 8 = 204 
1632 Furlongs; and. 8 
16320 x 40 (becauſe 40 — — 
Perches = 1 Furlong ) 1632 
= 65280 Perches; and, 40 
ſince 5 * Yards =1 Perch, — — 
in 65280 Perches there 65280 
muſt be 5 Times and + = C-S3 
ſo many Yards, *.:, to — 
multiply by 5 +, firſt 326400 
multiply by 5, to which + 32640 
add + of the Multipli- — — 
cand; the Sum, or 3359040 
Product, gives 359040 — 
Yards, which divided 2 59840 
by 6 gives 59840 Times. — — 


179. Example 3. How many 10 Feet Rods will 
reach 8 Miles ? 


Solution. Here we ſhall obſerve, that a Mile is 
1760 Cloth-Yards, (for 1 x8 x 40 x 5 + == 1760) 
and, therefore, the beſt Way to bring Miles into (Cloth) 
Yards, is to multiply by 1960 ; whence 8 x 1760, 
or rather 1760 x 8, = 14080 Yards; and. 14080 x 


3 = 42240 Feet. ©. E. J. 


Again, 42240, the Feet in 8 Miles, being divided 
by 10, gives 4224, = the Number of 10 Feet Rods 
contained in 8 Miles. Q. E. J. 5 

180. By this Caſe, we can divide the Value of any 
Species into different Denominations, the Number of 
which ſhall be equal, by reducing the Denomina- 
tions to the loweſt Name, and by the Sum of which 
dividing the Species reduced to the ſame Name. 
Example 4. A Gentleman having two old-faſhioned 
Tankards of Silver, one weighing 1 tb, the other 
x15, 40z. 3dwts, he has ordered his Goldſmith to 
melt them, and with the Metal to make him Spoons 


of 2 Ounces, Cups of 4 Ounces, Salts of 10 oz. 


rodwts, and Snuff-Boxes of 10 oz. 6dwts ; and - 
| cac 


R EDUVCTF ON: '; :: 

each an equal Number: It is required to find the 
Number of each, allowing 5 dwts. tor pegs melt- 
ing, Sc. | , 
Solution. By Caſe 1. dwts. 

1 Spoon of 20z. ( 2 x 20) 40 

1 Cup of 4 10 . ( 44 x20) r 90 

1 Salt of 1 0z. lo dwts. e aro 91 

1 Snuff-Box of 1 O;. 6 dwts. '= 26 


1 of each Sort amounts to 185 
| W. oz. dwts, 

1 Tankard = 1:0::0 

The other = 1: 4: 


* 


Deduct Waſte = = 


3 
Both. 12: <4 
5 
18 


Remains = 
x by 140 
27 Ounces 
x 2 
358 Dwts. 


Hence, the Metal out of which the ſeveral Uten- 
fils are to be made is 558 dwts, and 186 dwts. will 
make one of each Sort; ., as often as 186 can be 
taken from 558, ſo many it will make of each Sort; 

558 ＋ 186 = 3 is the Anſwer; viz. it will make 
; Spoons, 3 Cups, 3 Salts, and 3 Snufi-Boxes ; which 


may be proved thus : dwts. 
By Caſe 1. the 3 Spoons = 120 
| 3 Cups =” © u9© 

Salts = 


90 
3 Snuff. boxes = 78 
All = 558dwts. 


the ſame as the Quantity of Silver out of which they 
were to be made, 


Note. 


105 


106 Tables of Monty, Wze1GuTs, and MEacunss. 


Note. Reduction may be proved by reverſing the 
ueſtions. | 
hat we call Caſe the firſt ſome Authors call Re- 

duction deſcending ; and Caſe ſecond Reduction al- 
cending ; and this Caſe Reduction aſcending and 
deſcending, or deſcending and aſcending. 

181. Corollary. Hence ic appears, that any Perſon 
who is acquainted with this Chapter, may make ſuch 
Tables as the following at his Pleaſure. 


1. Of Monzr. 
_ . Farth. 
4 = 1 Penny. 
48 = 12 = 1 Shill. 
960 = 240 = 20 = 10. 


2. Of Troy WICEHT. 
Grains. | | 
| 24 = 1 Penny-weight. 


* 


420 = 20 == 1: Qunce. 
760 = 240 = 12 = 1 Pound. 


— 


— 


; | 
3. APOTHECARIES WEIGHT, 
Grains. 


20 = 1 Scruple. 
bo = 3 = 1 Dram. 
480 = 24 = 8 = 1 Ounce. 
15700 = 288 = 96 = 12 = 1 Pound. 


4. AvoirDpuPors WEIGHT. 


250= 16 =1Þ. 

20073 = 1792 =112 =+1C. 

| 157 3440 = 35840 = 2240 =20=1 Tun. 

5 N 8 


Tables of Mg aSukrEs, Oc. 


5, Lox G MzEAsURRE. 
Inches.] aan ww #44 .0 


1 TZ= 1 Foot. | nailer? 


36 == 3=1 Tard. | 
198 = 164 = 348 1 Pol Pole, . 


(63360 = = = 5280 = = 1760 = 1320 = x=-T Mule. 


7920 = 660 = 220 40=1 Furlong, 


6, Wing MEASURE. - 


Gallons. 
42 = 1 Tieree, 

63 = 1% = 1 Hogſhead. 

84 2 2 = 1+ = 1 Puncheon. 
m3 =. 1 = 1 Pipe or Bute. 


IM 


got = 6 204 2 =2 =1 Tun, 


7. ALE London MEASURE. 
Gallons. 
8 = 1 Firkin. 
116 = 2 = 1 Kilderkin, 
132 = = 2 = 1 Barrel. 
48 =6=3=1 + = 1 Hogſhead.. 


8. BEER London MEASURE. 
Gallons. 
9 = 1 Firkin. 
18 = 2 = 1 Kilderkin. 
[26 = 4 = 2 = 1 Barrel. 
54=6=3= 17 = 1 Hogſhead. | 


107, 


Tables of Masuaks, Cc. 


9. ALE 5 bars cane MzASURS.. 
E 
. od | 
17 =2 = 2 = 1 Kilderkin. ©LIS = $5.46 57 
34 =4 =2'= 1 Barrel. - 3 


E = 


10. Coxx Measurt. © -— 
Gallons. 
'2 = 1 Peck. 
8 = 4 = 1 Buſhel. ce 
6 = 2= TS 1 Quarter. = © 


: 


— - W es $4, 4 \ nn — 0 


11. TIME. 


Seconds. 


60 = 1 Minute. 

3600= bo = 1 Hour. | 

86400 = 1440 = 24 = ="1 Day. YE: 
31550935= 526940=8765=3654Þ6"+48'+55" =1 Sol. Yr. 


mY 


| 182. Scholium. It may not 0 improper to add 

| here the Method of multi plying and dividing ap- 
plicate mixt Numbers, by Help of Reduction; and 
this will be ſufficiently 1 — by three Examples. 


_ EI 


Murr. and ee Applicate Nu ERS. 
Erample 1. ee 


(See Art. x63.) 
Solution. By Caſe the 
firſt it will be found, 


105. 1240 395; dy 57, 


75 6 3. gre. 
2:10: 11 : 3 


that 2/. 10s. 1 1d. . * _ 
=2447 Farthing$z''.*, 

in 57 Times the given | e e CO EL, 
Sum, there muſt be „ 12k 

57 Times 2447 1 1 3 1 
things = 2447 X 57 & 7 TB: 
= 139479 gies. 4h 1 . AUR. 
which, being nd Þ | 
into 8 by 7 A. 3 19 

the ſecond; give 1457,” „ 3 
zo. Ac Pe Thee. ad? of 
Operation at la 13 45 2 5 


* 2 eee leg: - 


9 
9 1 * 
v4 3 42 


= 9 891 
i 
. 
: 


C3 3415 * = 4 


1 24105 ne. | 


£4 <a x 


Exomple 2. Divide 1250. 57. 94. ger * 57 


(See Art. 168.) 


cke aſt, 


Solution. This being only the Reverſe 9 
we ſhall only — that 1457. 55, 98. 3 e, re- 
duced into Farthings by Caſe r, is = 1 e rere. 
divided by 37, gives 2447 15 

by Caſt a, — 


Sum; which, brought into Poun 
21. 10s. 11 d. 39rs. 

Example 3. Suppoſe 1450. 55. 9 3s. was di- 
vided equally amongſt a certain Number of Men; 
2nd, it being remembered that each Man had'27. 10 . 
ud 3s, it is required to find how. many Men is 
was divided amongſt ? 

Solution. In 2451. 55. 9d. 3 
nn and in 20. 105, i 


4. there are 139479 
328. 0 e 


e 2 GotptniRune: | is. 5 a 
Farthings'z therefore there were as many Men, a 
2447 is contained Times in 139479 = by Diviſion 


— — 
nem 3 


f 4 1 
% , » * . - 
: - . 
HA P. AMET. 
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: 


The RuLE of DIRECT PROPORTION; 
GoLDen RuLE, or RuLE of TuREI DIRECT. 


183. FF\HIS is the Rule by which having 3 Num. 

bers given, we find a fourth proportional 
Number, viz. one which ſhall have the ſame Ra. 
tio to the Third, as the Second has to the Firſt, 
Or ſuch, that the ſame Ratio that the Firſt has to 
the Second, ſhall the Third have to the Fourth; 
This Rule is called the Rule of Three, from its 
having three-Numbers given to find a Fourth; and 
from its extenſive Uſefulneſs, in the common Aft- 
fairs of Life, and all the Mathemarical Sciences, it 
is by many called the Golden Rule. 

184. Four Quantities are ſaid to be in direct Pro- 
portion, when the Quotient of the Firſt and Second 
15 equal to that of the Third and Fourth. Or, in 
other Words, Analogy,. or Proportionality, is an 
Equality of Ratio'ss OW I | 
18g. Ratio, (Ratio Latin) is the Proportion be- 
twixt two homogenious Quantities, with Refpe& to 
their Greatneſs or Smallneſs; and is expreſſed by 
the Quotient of the two Quantities; thus, the Ra- 
tio of 4 to 5 is >: The Quantities compared are 
called the Terms of the Ratio; that which is re- 
ferred to the other being called the Antecedent, viz. 
43 and that to which it is referred (5) is the Conſe- 
quent; and the Quotient 3 is named the Exponent 
ZW TW TK METERING 
183. Lenna. When four Quantities are in direct 
Proportion, the Product of the Firſt and Fourth 

is 


A «a © od, fs 


wy hab} = Yerd 


* os. Ys — — — — a, ted — GIGI SD. ww „ poo ind 


— 
15 


wy — ee + 


| Gol DEN Rox. : 
bis» equal fo that of the Second and Third; or, as 
ſome chuſe to expreſs themſelves, the Product of 


the Extremes is equal to the Product of the Means; 


the Firſt and Fourth being called Extremes, and 
the Second and Third the Means. q = 

186. Theorem. Whence, three Numbers in direct 
Proportion being given, the Fourth may be found, by 
dividing the Product of Second and Third, by the 
Firſt, and the Quotient will be + the Fourth, or 
required Number. 


FREE Order, in the Queſtion to be ſolved, it may 

be proper to give the Learner the following Rule, 
viz. That, of the — given Terms, that which 
moves the Queſtion muſt. be put in the third Place; 
and may generally be known' by theſe, or the like 
Words, What comes? What coſt? How many? 
How much? How little? How long? How fhort ? 
How far? Cc. Of the other two given Terms, 
(which are Terms of Suppoſition, on Condition of 
which the Demand is made) that which is (or may 
„de made) of the ſame Name as the Third, muſt be 
d placed in the firſt Place; and conſequently the re- 
in maining given Number in the ſecond, or middle 
in Place; and here it is proper to obſerve, hat, when 
de third Term is found by Art. 186, it is in the 
e- ame Name as the middle Number, and therefore, 
to ff it be in a low Denomination, it may be brought 
Joa higher by Reduction. Note alſo, that it may 
.be convenient to reduce the ſecond Term, if of ſe- 
e ral n into the loweſt mentioned, (if 
not lower. ) : 


„ eden 
e- * Letra, ay A b, | be the four Quantities which uns in dhe 


Proportion“; for r a a=, and br — br, Now re x 6=rab; 
nt und a rt rab; ra x ft ax lx. D. E. D. 
; Let a: B:: c: de the Analogy, then by the Lemma ad = be; 


& , dividing both Sides of the Equation Is we have 4 = 

th . Z. D. 

15 Note.” 4: bn c: 7's be read, zwak th, Þ is c10 A and the 
like in other Caſes. 


4 


187. But, as the Numbers may not be placed in 


111 


184. 


t 97. 


1 23. 


I 108. 


TY 


tient would be the Anſwer in the ſame Name as 


GoLpex RULE. 

188. QAucſtion 1. As 2 is to 3, ſo is 6 to a certain 
Number; what is that Number 
Solution. Here the Numbers ſtand already in proper 
Order, „, by Art. 186, 3 * 6 2 18, 2 = 9, the 
Number require. Zane, 
The whole Ope- 2 37 ²) 
ratiom at large OLIN 
would ſtand thus 18 


— — — 


9 the Anſwer. 


189. Queſtion 2. * Suppoſe Sound moves 1142 
Feet in one Second of Time, how long then, aftct 
the Firing. of a Cannon, may the Report be heard, 
at the Diſtance of 8 Miles from the Gun? 

Salutiun. Firſt, 3 Miles, being brought into Feet 
by Reduction, give 1760 X 3 x 5 2 26400 Feet; 


then, by ſtating the Queſtion, we ſhall have, if 1142 
Peet: 17/7: 26400 Feet: the Anſwer ;- found thus, 


26400 x 1“ . 26400” and 26400 -> 1142 = 2} 
r Seconds. 7 erm 16 03 

HFere it may be proper to obſerve, that, though 
many Times the Numbers in the Queſtion may 
be all applicate, as here, yet, when we have ſtated 
it, we conſider the Firſt and Third as abſtract Num- 


bers, and ſo do not commit the Abſurdity of mul- 
tiplying applicate by applicate Numbers. 


Further, it may be proper to obſerve, that, thouoh 


the above Stating is agreeable to the Rule given in 


Art. 187, it will -admit of another Method of ſtat- 
ing ; for it is evident, that, the Time being as the 


Space over which the Sound paſſes, the Times muſt 


have the ſame Ratio to each other as the Spaces, 
and therefore we might ſay, as 1142 Feet: 26400 
Feet :: 1“: the Anſwer as above; but here the Quo- 


the 


'* Note. Dr. Derhan found by many curious Experiments, thi 


Sound, from whatever Body produced, moves equal Spaces, in 


equal Times, at the Rate of 1142 Feet per Second; and he 
found nothing to alter Velocity, but the Wind blowing. either 
with, or againſt it: But of this, perhaps, more in a ptoper Place. 


1 * _ 1 1 . 
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the third Number. And | y of the two mid- 
die Terms it matters not which is placed firſt in Or- 
der; for the Second, multiplied by the Third, is 
equal to * the Third multiplied by the Second ; and 
therefore their Product will come out the fame, and 
conſequently the Quotient or required Anſwer. 


190. Queſtion 3. What comes 14 ,b. of Butter to, 


at 6d, 1 per i ? 
Solution. Here the two Terms of Suppoſition are 
1th, and 6 d. +, and that which moves the Queſtion 


is 14th; , 64. 3 being = (by Reduction) 13 Half- 


pence, the Staring, according to Article 187, will ſtand 


thus: If x tb: : 131d. 73 14 th: : the Number required, 


* 13 x 14 = 182 Half-pence, the Anſwer (becauſe. 


the firſt Number, which is always the Diviſor, being 


an Unit, the Quotient will be the ſame as the Di- 
vidend) which by Reduction is = 75. 7d. 


191. Nusgſtian 4. What comes 6C. 1 Qr. er of 


obaceh tO, ar 21. 165. per C? 


| 3 Qt. w. . & ©. 
The Wok 6: 11214 2: 16 
at large being 4 1 
duly obſerv- 25 8 
ed will be ſuf- 28 12 
1 — 
. 
If 112: 672 7: 714 
22 
1428 
4998 
4284 
112)479808(4284 
W —g18_ rr 382 


: 2 — 


448 


Anſwer 27 . 175. ; 1 


19. 


113 


114 


| Gor.vun Rur z. 
rg 2. Queſtion 5, What Pune 7 Yards of Linnen, 
to, 25. .* per Ell? 
2 


d. qrs. 
Solution. 7 1 Ek 
* 4 | 5 | OP 
28 8 Quarters 25 25=2X12+1. 
4 0 1 
| 102 = 25 x 4 
Farthings. 
An Ell Engibis 5 Quarters, * 5 f e 
* 2 
9 46 r 11 
204 
lm nd 
7 571 remains 


| 1422 remains 
An 125. 20d. 39rs. and +, r II: 10 
3. Queſtion 6. If 1 Yard coſt 75. 6d. 2 come 


6 Pieces of Cloth to, each Saen 20 4 Yards, 


at that Rate? ; 1 
Yds. > Gase 4 if 
20+ , „ 
X 2 | * 12 8 
— = + Yds. in r Piece! 5 

x 6 ws ; 
246 = + Yds. in 6 Pieces. 
3 Yds. d. 2 Yds. 
If 2: 90 47 246 a 
— 90 
22140 
2 11070 
7s galz(Ed. remaining 


. 1 46l. 25. 6d. 
Anſ. 461, 25. 6d. a, 


— 


194 


1 


GoLDEN RULE. 


194. Queſtion 7. Suppoſe a Seaman failed in a Ship 
from the 10th of June 1753 to the 8th of — 
17543 what comes his Wages to, at 2355 n 
allowing 30 Days to a Month? | 

Solution, r Days Days Derr 
From che end of Janen 7537, 465 0962293: 426 


to the roth of June 1754 is 25 
Remains in June .—' 20 nn 
110 — — — 31 2120 
e per go 848 

Sum 424 : 5 © 106010 
— 24 — 1 
1 3210 
Anſ. 16. ie 


195. Sometimes there cannot be found the Propor- 
tion, till ſome Operations in Addition, Subtraction, 
Multiplication, or Diviſion, are performed, (beſides 
Reduction before hinted at) or perhaps to be done: 
after the Proportion is worked, in Order to find ſome 
Number ſought: The laſt Example is one Inſtance, 
and it may not be improper to give two or three more, 
VIZ. 

Queſtion 8. A certain Meſſenger goes 6 Miles a 
Day, for 4 Days, from a Town A towards another 
B; at the End of his four Days Travelling he was 
20 Miles from B; it is required to find how far the 


Towns A and B are diſtant from each other? 
Day Miles Days 
Solution. If 1: 6224 


4 . 


24 


Travelled in 4 Days 24 Miles from A. 
Diſtant from B — 20 


94 Anſ. Adiſtant from B 1 Miles 


— 


I 2 Here 
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Here it may be obſerved, that there may be ſuperflu- 
ous Terms in a Queſtion or one Thing repeated twice, 
as four Days in this Queſtion; and therefore the ſuper- 
fluous Terms muſt be omitted in the Operation. 

196. Queſtion g. * A certain Meſſanger goes 6 
Miles every Day; 8 Days after another follows 
him, and he goes 10 Miles a Day. In how many 
Days wilt he come up to the Firſt? 

Solution. The firſt Meſſenger goes 6 x 8 = 48 Miles 
before the Second ſets out; therefere the Second muſt 
gain 48 Miles upon. the Firſt, and then he will get 
up with him; but, by the Queſtion, the Second gains 
10.—. 6 = 4 Miles, each Day, upon the Firſt, . the 
Proportion is 


; 


112 Anſ. 12 Days. 


197. Nueſtion 10. If the 3 of 6 tb comes to 3 Shillings, 
what will the 4 of 40 th come to, at that Rate? 
Solution. The 3 of 6 is 2, for 6 = 3 2 2; and the 
1 40 is 3 the jof 40 6 is 5 50 * 5 2 25 bb; 
ence, the Analogy is 1 
W. 5. 1. 

ts If 2:3; 25 

88 


—ů — _ 


75 
z 37(! 


* 3l7 


Il. 178, 


Anf. 11. 17 5. or 1. 175. 64. 


| 198, 
This Queſtion is from Hill's Arithmetic. See 2ue/tion 12. ? 
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198. 2ueſtion 11, Admit a Merchant buys 3 Hog- 
ſheads of Tobacco, at 13 Shillings per C ; the Weight 
and Tare of each as under, what comes the whole to? 
| | C. Qrs. 15. Tare 5. 
Ne — 56: 2: 11 — 34 
27:1: 14 — 52 
3 — 8: 3: 6 — 28 | 
Solution. The Weight of the 3 Hogſheads, being 
added up, gives | 


C. Qrs. th. A 
22:7 3-73 "4 
Wes ge £3 
91 156 
_ 2 
738 624 Farthings. 
182 . 
2551 


Deduct 114 S the tt s of Tare added up. 
Neat 2437 6 | 
W. Farthings th. 
If 112: 624 21 2437 
624 
\ 9748 


4874 
14622 


112)15206088(13577 
400 + 3394(1 
646 1 2802(10 


Anſ. 141. 25. 10d. 3975. | 


199. Many Times the Queſtion is ſo e ( 
as to require two or more Statings to find the Thing 
ought, as in the i” following. 


218 3 Gol Dex RULE. 

Bueftion'r2. From Noremberg to Rome is 140 Miles: 
A Traveller ſets out at the ſame Time from each of 
the two Cities; one goes 8 Miles a Day, the other 
6; in how many Days will they meet one another, 
and how many Miles will each of them go ? 


Solution. One travels in one Day 8 Miles. 
The other 6 
They both together travel in 1 Day 14 
-- Miles Das. Miles - 
„„ R 
| I | - ro 
.140 
m 10 Days 


Then as t Day: 8 Miles :: 10 Days: 80 Miles; 
and, as 1 Day : 6 Miles, 2: 10 Days: bo Miles. 
Hence one travelled 80 Miles 2 . D 
The other 60 . 


Proof 140 Miles the Diſtance of the 
Places. — 


200. Queſtion 13. + | 
Suppoſe a Man, whoſe Name is A. 
A certain Work can end 
In 30 Days; another, B, 
Full 40 Days doth ſpend 
Upon the ſame; the Queſtion is, 
What Time would it require, 
If both together work upon't? 
Pray anſwer my Defire. . 
3 DN ak) Folu- 
„This, and Purftion oth are taken from Hills Arithmetic, where 
they are propoſed under the Title of Algebraic Queſtions, but with- 
out. Solutions, Mr. Hill got them from Alexander's Algebra, a Latin 
. | 


+ This is from the Monthly Entertainments, for 1711. 


* 
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Solution. Since B could perform the Work in 
in 40 Days, find what A could perform in that Time, 
viz. If 30 Days: 1 Work :: 40 Days: 1 + Work. 
Then, in 40 Days A could perform 1 Work. 
In 40 Days B could perform 13 Work. 


In 40 Days both can perform 24 Work. 


| X 3 
Gives '2 x 3 +1 = 7 Thirds Work. 
* 1 Work Days 4 Work | 
Hence laſt Stating is, If 7 : 40 :: 
| 120 
Anſ. 17 + Days. + 17(1 remaining 


- 


201. Queſtion 14. Admit there are two Merchants 
A and B, and that A bought of B a Hogſhead of 
Sugar, weighing 18C. 1Qr. 7b, at 3d. 4 per tb, 
deducting 12 I per C for Tare; and that B bought 
of A 6 Pieces of Cloth, each Piece containing 20 Yards, 
at 25. 6d. per Yard: It is required to find whether 
A is indebted to B, or B to A, and how much? 

Solution. Firſt find the Value of the Sugar. 55 


From 112 
Take 12 
Remains 100 


— —— 


Hence every 112 tb, after the Tare is allowed, will 


be but 100 lb. C 


| 18 

— f 18 
188 

8 1827 
in RG 


205 = tb in 18C, 1Qr. 76. 


I 4 There- 


119 
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2 th tb 1 
Therefore, as 112: 100 :: 203 
100 
112) 2051000183 1 th, the Neat, 
ann 
93! paid for. 
| 350 8 
140 
ö 5: IG 28 y 
Note, 28 is 4 of 112, 18314574 tb = 18315 it, 
, the laſt being eaſieſt, we will work by it, thus 
- by <4. *- 4064-36 26 a 
18314 32 If 4 727325 7 
3 7 | 


7325 2 $1275 - 


KI, + 12818(3 remaining 
— 0409 


T 5314(1 remains 
+ 2 6l. 14. 


Hence the Sugar comes to 261. 145. 14. and + of 


a Halfpenny ; which might have been found with 
1831 Ker ib, by bringing it into 112ths of a tb, by 
multiplying by 112, and adding in the 28 Parts, 


which might be taken without any Work from the 
above Dividend, viz. 205100, and ſaying, if 112 
112ths of a W: 71d. :: 205100 112ths of ths : 
ſame as above; but it is ſufficient to have hinted it. 


Now to find the Value of the Cloth. | 
VF 
20 24=2:6 FH 1:57:120 
I 3 1 
120=Yds.in 6 Pieces. 5 =39.in 25.64, 5000 


re” ow a4 
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„ 4 44. 


121 


Whence, A bought of B Su n IE: 14: 120 7 


Bhought of A Cloth valued in — 15:00:0:0 
Ĩ herefoxe A owe — — 11:14:1:04 
202. Queſtion 15. A Factor has 15 Hogſheads 18 
Gallons of Wee ſent him for Sale; for which he is al- 
lowed 51. per Cent; he fold the Wine at 45. 8 d. per 
Gallon, to return the Neat Produce in Tobacco, at 
$4. per. WW; now the Charges on the ſame amounted 


to 191. 185. 8 d. how much Tobacco muſt the 
Factor return ? 


du Gal. erik al a 
15: 18 4:8 It r: 56:1 963 
03 i 56 
53 _56 5778 
91 1 4815 
"963 Sold Wine for 53928 Pence. 


Now we pay ſay, if 100). : 51, :: the Money the 
Wine was fold for: the Commiſſion required; but 
then we ſhould be obliged to bring all three Num- 


bers into Pence; .it is better to ſtate thus, 
Le . | 
If 100: 53928 7: 5 
* 
20696040 
. 
19: 18: 10 Commiſſion 2696 
20 Charges 4786 
398 Commiſſion and Charges 7482 
12 | h 
4786 
Wo ey 4. 
Sold Wine far 53928 


Commiſſion and Charges 7482 
Remains due to the Mer- 464464. 
chant, which is to be ſent 
e him in Tobacco; . ve have now to find what Quan- 
tity of Tobacco can be bought for 46446 Pence, at 
4 per W. whence this Stating; == 1 


189. 
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8 d. | 
If 8: 1246446 
46446 
1 5805ʃ6 remains 


2 20714 ibs. remain 


1 
o 


Anf. 51C. 3Qrs. 4 s. 4 muſt be ſent to the Mer 


chant. 


N. B. We have entirely omitted taking Notice df 
+ Of a Penny (in the Commiſſion above) in 

the Operation, becauſe it was too inconſiderab|: 
to be taken Notice of amongſt Merchants; and, for 
the ſame Reaſon, we might have omitted the rr Par 
of ,a-tb in the laſt Quezon; but weretained it hereto 
ow the Learner how to manage iuch fractional 

arts. ny 

203. Scholium. The Rule of Proportion being ven 
extenſive, and there being innumerable Ways of pro- 
poſing a Queſtion, it may be ſo complicated, as many 
Times to require a conſiderable Judgment to knoy 
what Things are proportional, in Order to ſtate the 
Dueſtion ; and for theſe Reaſons it is impoſſible to give 
any general Direction, that ſhall reach all Caſes; for, 
after all that is, or can be done, the bringing Nui 
ſtions out of the complicated Language of the Quin 
into numeral Expreſſions muſt chiefly depend on the 
Judgment of the Arithmetician ; all that can be done 
to help the young Arithmetician is to propoſe ſuch 
a Variety of Qucſtions, as, when he becomes Maſter 
of them, it may be ſuppoſed he will be able to ſolve 
any other that may fall in his Way; and to th 
Purpoſe ſerve moſt of the following Rules of Arith- 


. UC. <; > 
200. 


-__ USEFUL HINT. 
204. Before we put an End to this Chapter, it may be 
rto hint to the young Arithmetician, that it is ab- 
ſolutely neceſſary, before he ſtates a Queſtion, to con- 
ſider whether the Terms are in direct Proportion 
to each other; for, otherwiſe, he may commit groſs 
Errors by taking ſuch Things to be in ſimple Pro- 
portion which are not ſo; thus, though, in Buying 
and Selling, the Price of the Goods increaſes or de- 
creaſes, in the ſame Proportion with the 8 of 
the Goods, yet, in geometric, philoſophic, &c. Caſes, 
thoſe Things which at firſt Sight may to many Per- 
ſons appear to be in ſimple Proportion to each other, 
may not be ſo, upon mature Conſideration; where- 


of Wl muſt firſt acquaint themſelves with the Laws there- 
in of; the Neceſſity of which Knowledge may be ſhewn 
le i by an Example. Let us ſuppoſe then, that there are 
for N tro Towers, one of 16 Feet in Height, from the 
n Top of which a Stone, being let fall, fell to the 
to WM Ground in one Second of Time; it is required to 
al Wi find how high the other Tower is, from which a 

Stone falls in 3 Seconds? Here, a Tyro may con- 
dude, that, ſince the higher the Tower is, the longer 
0. Time the Stone muſt be in falling, that the Space 
ny Wi the Stone falls through, will be in Frople Proportion 
ov Wi the Time; and, therefore, would ſtate the Queſtion 
he Bi thus, as 1“: 3“ 2: 16 Feet: 48 Feet, for the Height 
ve if of the Tower, which was required; but, if he aſks 
or, i * Perſon acquainted with the Laws of falling Bodies, 
1. be will be informed, that falling Bodies do not fall 


equal Spaces in equal Times; but that, the greater 
Space a Body has fallen through, the greater is its 


ſtated, as 1” x1 : 2” x 32: 16 Feet: the Anſwer, 
ter i or as, 1: 9 :: 16 Feet: 144, the true Height of 
Ive the Tower which was required. See the Inverſe Rule 
5A Proportion, in the next Chapter, | 

205, Further, it may be proper to abſerve, that 
ſome may abject, that in ſeveral Statings, in the 
loregoing Queſtions, we have made the firft and ſe- 


cond 


fore, ſuch Perſons, as would ſolve ſuch Qyeſtions, | 


Velocity; and that the Quęſtion ought to be thus 
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124 RE MARK o STATING: 
cond Terms of different Names; (as, for Inſtance, V 
in Queſtion the ſecond we have this Stating : If 1142 © 
Feet : 1“ :: 26400 Feet) and ſo may demand, what Wt © 
Ratio can there be betwixt the firſt and ſecong {Mi 
Terms (here Feet and Seconds) and thence conclude MP! 
that we talk improperly and abſurdly; to which we 
ſhall only anſwer, that they may imagine the ſecond 
Term to be placed in the third Place, and the third 
in the ſecond Place, as we have hinted in Art. 18g, 
and all Things will be clear; otherwiſe conſider them 
all as abſtract Numbers. Our Reaſon for placing 
R them otherwiſe is only to conform to the common and 
general Rule, in Art. 187. And it may be obſerved, 
that we have put the Word If, (not As) before ſuch 
Statings as have the firſt and ſecond Terms of dif. 
ferent Names, to hint that ſuch Stating may be read 
properly thus, If the firſt Number be (give or coſt) 
the ſecond Number, what will the third Number be 
(give or coſt) and ſo the abave-mentioned Stating 
might be read very properly thus: If 1142 Fer 
give 1 Second, what will 26400 Feet give ? 

206. For the Sake of ſuch of our Readers as may 
have the Curioſity to loak into ancient Writers, we 
{hall put an End to this Chapter with the Explans- 
tion of ſuch Terms as were uſed by the Ancients, 
in expreſſing particular Ratio's ; viz. when the Ratio, 
or the Antecedent divided by the Conſequent, is Unity, 
the Ratio is ſaid to be that of Equality. Multiple 
Ratio is, when the Antecedent divided by the Con- 
ſequent is equal to any whole Number; and to ex- 
preſs the particular Multiple Ratjo's, if the Quo- 
tient was 2, 3, 4, 5, Fc. it was reſpectively called 
double, triple, quadruple, quintuple, Fc. and fuch 
are 2 to 1, 3 to 1, 4 to 1, 5to 1, Sc. But the P 

Ratio of a leſſer Number to a greater they diſtin- 
guiſhed by the Word ſub; thus, the contrary to theſe, P. 
or ſuch, whoſe Antecedent divided by the Conſequent 0 
is equal to any Fraction, whoſe * Numerator is an Unit. WW. 
| | Ts Whence 0 


* In any Fradlon- , @ is called the Numerator, and ö the Pte 
nominator. 


- SS r 3} Fx 


— 
— 


Act TznMms. 
Whente the Ratio of 1 to 2, 1 to 3, 1 to 4, 1 to 3 
e. of ſuch whoſe Antecedent divided by the Con- 
ſequent is = 55 4 7» $»' Sc. is called, reſpectively, 
A Bi ſub-triple, ſub-quadruple, ſub-quintu- 
le, WC. $243 | 3 
: Super- particular Ratio is, when the Quotient of 
the Antecedent by the Conſequent is an Unit, and 
1 Fraction whoſe Numerator is one; and ſuch are 
3 to 2, 4 to 3, 5 to 4, Sc. And, to expreſs the ſe- 
veral Kinds of theſe Ratio's, they write the Word 
Sui before the Name of the leſſer Term; thus, 
the Ratio of 3 to 2 was Seſqui- alteral; 4 to 3, Seſ- 
qui-tertian, g to 4, Seſqui-quartan, &c. And the 
contrary to theſe, viz. ſuch whoſe Quotient of the 
Antecedent by the Conſequent (by ſome called the 
Exponent of the Ratio) is a fractional Number whoſe 
Numerator is greater than Unity; as are theſe Ra- 
tio's, 2 to 3, 3 to 4, 4 to 5, Sc. are called ſub - ſu- 
icular Ratio's; and theſe particular Ratio's, 
reſpectively, ſub-ſeſquialteral, ſub- ſeſquitertian, ſub- 
ſeſquiquartan, Sc. wg | | 
— Ratio is, when the Quotient, or 
Exponent of the Ratio, is an Unit, and a Fraction 
whoſe Numerator is greater than 1; as 5 to 3, 7 to 
4, &c. And, to expreſs the particular Kinds ot ſuper- 
partient Ratio, they put the Name of the Number 
by which the Antecedent exceeded the Conſequent, 
1. betwixt the Words ſuper and partient, and the leſſer 
Term of the Ratio's after all; thus, the above- + 
mentioned Ratio's were called ſuper-bis-partiens ter- 
tias, and ſuper-tri-partiens-quartas, reſpectively, Sc. 
d and the contrary to theſe are called ſub - ſuper· parti - 
h ent; thus, the Ratio of 3 to 5 was named ſub - ſu 
de ber- bipartiens tertias, c. R 
% Multiple-ſaperparticular Ratio is, when the Ex- 
e, bonent of the Ratio is any Integer greater than 
at u Unit, and a Fraction whoſe Numerator is an 
> Unit, as 5 to 2, 10 to 3, Cc. and, to expreſs theſe 
os {Particular Ratio's, they put the Word Se/qus before 
the Name of the leſſer Term ; and before the jor 
| 751 


of 10 to 3 by the Name of triple - ſeſqui · tertian 


Rar ro's y the ANctENTS. 
Seſqui they write duple, if the leſſer Term could be 
taken twice out of the greater; and triple, if it could 
be taken out three Times, Sc. whence they called 
the Ratio of +5 to 2 duple-ſeſqui-alteral ; and tha 


Sc. And the contrary to theſe were called ſubmul. 
tiple-ſuperparticular ; thus, the Ratio's of 2 to ;, 
and g to 10, were called ſubduple - ſeſquialteral, and 
ſubtriple : ſeſquialteral, reſpectivelx. 
Multiple- ſuperpartient Ratio is, when the Ex. 
ponent of the Ratio is an whole Number greater 
than an Unit, and a Fraction having its Numeratgr 
greater than an Unit; ſuch are 8 to 3, 15 to 4, G 
and to denote theſe particular Ratio's, before the 
Term which expreſſes that ſuperpartient Ratio, which 
has the ſame Conſequent, as the propoſed multiple 
ſuperpartient Ratio, if the Conſequent could be 
taken twice out of the Antecedent, they write dp 
but, if the Conſequent was contained three Time 
in the Antecedent, they write tripla; Sc. hence, 
the above-mentioned Ratio's were called dupla-ſu- 
perbipartiens: tertias, and tripla- ſupertripartiens- qua: 
ras ; for the ſuperpartient Ratio's, having the fant 
Conſequents as theſe here propoſed, viz. 3 and 
are 5 to 3, and 7 to 4, reſpectively. And the Con- 
traries to theſe Ratio's were called ſub-multipleſu- 
perpartient Ratio's; whence the Ratio of 3 to 
Was called ſub-duplaſuperbipartiens-tertias, and that 
of 4 to 15 by the Name of ſub-triplaſupertripartien 
quartas, | i 7 

_ Note, In expreſſing of Ratio's, according to thi 
Method of the Ancients, they muſt always be vt 
in their loweſt Terms; thus, if we were to exprel 
the Ratio of 8 to 30, we muſt write the Term #0! 
that of 4 to 13. We ſhall only add further on ti 
Head, that'theſe barbarous and long Words of tit 
Ancients are entirely diſregarded by the Moderns, 
who expreſs the Ratio's much better, and more in- 
telligibly, by the Numbers themſelves; for which 
is moſt compendious and eaſieſt underſtood, the Saf 


5 ing, 


_ Of Reciprocal PROPORTION. 
chat there are two Quantities in the Ratio of 4 
to 5, or that the two Quantities are in the fubtel- 
e EOS yy Ratio ? | 


5 


— 


ä 


* 


CHAP. XIV. 
The INDIRECT RULE of PROPORTION, or 


RuLE of Terrace Proportion, or RuLs of Tunze 


Reverſe. 5 n * | 


20: V this Rule, having 3 Numbers given, 
B ue fi a Fourth an bree Prot 
portion. 7 7 
oy”? Four Felt are © to 8 in are 
Proportion, when the Third is in the ſame Ratio 
to the Firſt, as the Second is to the F ourth. 
209. Hence, * as the third Term is to the Firſt, * 
ſo is the Second to the Laſt, in direct Proportion; 
nas therefore, the Product 'of the Third and Laft 


127 


is equal to + the Product of the Firſt and Second. + »85- 
Alſo the fourth Term is equal to I the ane of f 186. 


the Firſt and Second divided by the Third. 

210. We may know when any Queſtion" is in the 
Rule of three dire&; or reverſe, thus: -- 

If more requires more, or - leſs requires les, to 
Weſtion belongs to the. Rule of three direct. 

But, if more requires leſs, or leſs „ eee 
the Queſtion mult be reſolved by this Rule. 

For it is evident by Art. 186, that, in the Rule of 
three direct, the greater the third Number is, the 
greater will the Fourth be, er contra. And by Art. 
209. it appears that, in this Rule, the greater the 
third Number is, che leſs will the Fourth be, et con- 
Ira. 

Note, The ſame Things are to be obſerved in ſtat- 
ing Queſtions in this, as in the Rule of three direct. 

| 211. 
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Rout of Tuxkr ReveRse. 1 


211. Queſtion 1. If. 6 Men could do a Piece of 
Work in 10 Days, in how many Days could 12 Mei 


do it ? | 
Men Days Men 


Solution. If 6: 10 2: 12 epd to the Anſwer. 
n Te 3 (See Art. 209.) 
t2)6boſls And. 5 Days: 


O 

It is evident, that 5 is the true Anſwer ; for, if 6 
Men could do it in 10 Days, conſequently twice 6, 
or 12 Men, could do it in Half that Time, viz. in ; 
Days. 
212. "Queſtion 2. If, when Wheat is 4. Shillings : 
Buſhel, the 20 Penny Loaf weighs 18 thy what ought 
it to ir 2 when Wheat! is 6 eg 4 per Buſhel? 


i. 
Solution, If. 4: 16 erer, 
x by 16 F 
1 
+ 12 Ant. . 

Note, The Number 20 in this Queſtion is ſupet- 
fluous; for it does not affect the required Price; 
decauſe we were to find the Price of the ſame Quar- 
tity, for which Reaſon it was omitted in the Solution. 

Let it be noted once for all, that theſe Queſtions may 
be ſolved by the Rule of direct Proportion; for E- 
ample, this Von by Art. 208. may be ſtated thus, 


8 15. 
As 6: 47: 18 directly: the Anſwer. 
x by 4 


72 


— — 


+ 12 tb the Anſwer as before. 


A UszxvL CauTIoN. 129 
of 213. Queſtion 3. How many Yards of Damaſk of n 


len 3 Quarters of a Yard wide muſt there be to line a 
| Carpet, that is 12 Yards in Length, and 7 in 


Breadth? . by N 
er. „„ ˙ o Pn * 
9.) Solution. As 28 in Breadth : 48 in Length ?: 3 in 
| „ "Oe" EY x by 28 Breadth. 
12 7 : | hap ABEL g f „ 
„„ rl + 
6 2 = | ot "4.7.54 
Y | 4 112 Anf. 112 Yds, 


214. Queſtion 4. Suppoſe that in a Garriſon there 
S1 ne go Men, with Meat ſufficient for 40 Days; how 
t many Men muſt be turned out; that the Meat may 

Solution. If 40: 90 :: 60 reciprocally. 10 2 

' 0 en ; 
. The Garriſon go Men 
. A 360 b * Meat will ſerve. 60 ads 


2 
4 
>} 
» 
7 
\ * 
1 
"0 
1 
1 
1 
1 
22 

* 
W 


+ 60 Anf. turn out 30 Men. 


* at. Ly. Wo 
2 „ 


- - 
© 88 


el. 215. As the Learner may be apt to take Thongs 
e; ¶ to be in ſimple direct Proportion, which are not fo, 
u. ve have already hinted in Art. 204; ſo in this 
g Rule, if he does not reaſon with himſelf, before he 
27 WM fates the Quęſtian, he may take ſome Things to be 
x- n ſimple reciprocal Proportion, which are not ſo; 
„bor Example, ſuppoſe that in a Room, where two 
Men A and B are ſitting, there is a Fire; from which 

A's 3 Feet, and B 6 Feet diſtant; and it is required 

to find, how much hotter. it is at As Seat, than at 

B's? In ſolving this Quęſtion, at firſt Sight, the Learner 
thinking, that as it is evident that, the nearer a Per- 

lon is to the Fire, the greater Heat he muſt feel, 

may conclude that this is a Quęſtion in the Rule of 

hree reverſe, and therefore to be ſtated thus, if 

K 6 Feet 
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| PRACTICE. 
6 Feet: 1 Degree of Heat :: 3 Feet reciprocally : 2 
Degrees cf Heat; or that the Heat is twice ſo great 
at As, as it is at B's Seat: But let the Tyro go to 
a Philoſopher, a Perſon who is acquainted with theſe 
Things, and he will be told, that, according to the 
Principles of Philoſophy, it ſhould be thus ſtated, if 
6x06: 1 2: 3 x 3 reciprocally, or as 3x9 : 1 De- 
gree :: 6 x 6 directly: 4 Degrees of Heat, or that 
it is 4 Times ſo hot at A's Seat, as at B's. Whence 
it appears, that, in ſolving ſome Queſtions which may 
ſeem to belong to common Rules of Arithmetic, 
there is not only required the Knowledge of Arith- 
metic, but alſo of ſome other Science. 
216. We ſhall pat an End to this Chapter, with 
obferving, once for all, that in the following Part of 
this: Treatiſe, when we would be underſtood to mean 
a reciprocal Proportion, it is always mentioned, and 
therefore, when a Proportion is not ſaid to be reci- 
procal, , 29 7; jo 2h If on 


av 
1 . 4 5 it 1 
— —d — — 


CHAP. xv. 


ens | 8 OE, 3 i 
217. D Practice (IIgax la) is underſtood ſome 
J ſhort Methods of ſolving ſuch Queſticns of 
of the Rule of Three as are frequent in Buſineſs; 
ſo that this Rule might properly go by the Name of 
Compendiums in the Rule of Three; and, therefore, 
all the Compendiums in Multiplication and Divi- 


ſion may be ſuppoſed to belong to this Rule; but, 


theſe being known already, we ſhall proceed to lay 
down a few other Rules adapted to particular Caſes; 
but, firſt, the following Table muſt be committed 
to Memory. e 


— 


Even 


* — — * OX 


en 


PRACT I CE: 


Even or aliquot Parts of Even or aliquot Parts ot 
8 a Shilling. 2 Pound. | 
See l YWE ) | 

* r 16 
T + | B-1%] 
: 1 " FM . TT | 1 > 8 ; 5 | 
14 Vn ekt 3 4 risgz & Fof aſſ. 4 
ils a JO 2 REL a9” . 40 | A 21 34 
2 ; IG) IIs j 3 0 5 ; 
4 EY 6 8 54 peril 
|_6 _J xo Up 39 15 Magus: ap on; 


218. C. When the Price of an Unit, viz; one 
Yard, one Pobnd; c. is an even. Part of a Stilling, 


take the Part expreſſed in the Table, and the Quõ- 


tient will give the Anſwer in Shillings; which (if 
mote than 20) bring into s, by cutting off the laſt 
Figure, and taking the Half of the others. 
219. Eramplie 1. What come 114 tb to, ata Half: 
penny per? | 
Solution. A zd. Is r of à Shilling. 
"1 Tas 1 | 


1d. is r 4 Shillings and 8 remains 
Which is 18 Halfpence, or 9 Pence. 


114 
Or thus; 1d. is r 9 Shillings and 64 remainitig; 
2 Halfpenny.is + 49 


- Otherwiſe thus: Becauſe 4 Half: 114 


pence are i d, taking the 4+ will give 
the Price in Pence; and the vr of the + 57 Pence 
Pence will be the Price in Shillings. ! 
Tx 4:9 
— — 


K 2 120. 


„ e IE 
n FEE Fe ll — 


** 
ws 
= 


2333 4 - Les» 4 
2 SES 22 


Wes al 


PRACTICE. 
220. Example 2. 120 Yards at 6d. per Yard, 


fs SI | 


64. is + 6loShillings. 
% 13:0 Anſ. 31. 

221. Caſe 2. When the Price of an Unit is not an 
aliquot Part of a Shilling, as 5j d. 7 d. 8 d. ꝙ d. 104. 
or 114, part them into 2 or 3 even Parts of a Shil- 
ling, and take the Parts reſpectively belonging to 
them. y 2 ; | 
222. Example 1. 215 0%. at 9d. per oz. 

- —"Seturion. Here gd. may be 215 
parted-into two Parts 6d. and — 
34. -.* work for 6d. and 3 d. 6d. is æ 107: 6 
and add the Sums together. 34. is & 83:9 


8407 Bu rc N 0 11613 
"us | — — 
Anſ. 81.15. 34. 
223. Example 2. 115 Yards at 8 d. per Yard. 


115 


4d. is 1 38:4 
Ad. ia 1 36:4 


— 


716 8 


Loy 31. 164. 84. 


224. Caſe 3. When the Price is Pence and Far- 
things, work for the Pence, as in the former Caſes; 
and, if the Farthings are an even Part of the Pence, 
you may work by taking ſuch Part of the Pence; 
otherwiſe you may take that Part the Farthings are 
of a Shilling. 2 7 FO. WOLFE x 


225, 


PRACTICE. 
225. Example. 84 w. at 4d. T per 5. 


84 Or thus, 84 : 
4d. 6+: 20 44. 8+ 28 * 
4d. is a of a 13. 3:6 d. is I of 4d. 3:6 
| 9 5 i | af 5 
3 \7- e ens 


226. Scholium. The Butchers have a Method of 
computing, which is in many Caſes very compendious, 


and is illuſtrated in the following Example, g th of 


Beef at 2d. 3 per tb. Here, the Price of a W want- 
ing but 1 F arthing of 34, they firſt compute at 3 d. 
per W. thus, 9 Threepences is 274. (for 3 x 9 = 27) 
and 9 Farthings ! is 2 d. , and 27 d. leſs than 2 d. + is 
24d. 2, or 25. od. 3. 
227. Caſe 4. When the Price is Shillings, or-Shil- 


lings and Pence, and. the even Part of a Pound; 


take the Part you find in the Table. 
228. Example 1. 200C. at 10s. per C. 
200 


— —-— 


tog. is & 1007, 


229. Example 2. 360 Yards at 65. 8. or Yar 
I 


65. 8d. is 50. 


230. Caſe 8. When the Price of an Unit is Shil- 


lings, or Shillings and Pence, or Shillings, Pence, 
and Farthings, and not an aliquot Part of a f. mul- 
tiply by the Shillings, and work for the Pence and 
and Farthings, as you did in the three firſt Caſes. 


K 3 231. 


er 
231. Eramplk 1. 270 Yards at 3s. per Tard 
* * e 210 4 2 
4 


5 bs 6210s. 


pm « 


+ 211. 10 


— — 


232. Example 2. 114t at 65. 4d. per tb, 


J 261. 25. 


233. But, when the Price of an Unit is aneven Num- 
ber of Shillings, the Value of any Quantity may 
be more compendiouſſy found by multiply ing by 
2 the Number of Shillings; remembering to double 
the Units Place of the Product for Shillings, the 
other Places will be Fs. 3 | 
234. Example. 214 tb at Bs. per th, 

Here 4 Times 4 is 16 ; 214 
the firſt Figure 6, being 4 of 8 is 4 
doubled, is 12 Shillingsss —— 


— 


then I x 4 + 3 carried = Anſ. 851. 125, 
5, and 2 x 4 = 8, Whenſe wrrmm—— 
theAnſwer is 851. 125. The 214 
Reaſon for this Method 5 8 
will appear by comparing —— 
it with the Operation done 17102 
according to Art. 230, — — 
which ig here annexed. For £3 357. 125; * 


it 18 evident, that, if any — 
Quantity be multiplied by 4 of any Number, the 
Product muſt be the ſame as if multiplied by the 
whole Number and g of that Product be taken. 

| 235.1 


—- r 


PRACTICE. 
235: Here, by Way of Corollary, may be .ſhewn 


ns Method of working for Pence by the Aliquots. 


of 25, which ſome are very fond of, and take ro be 
of late Invention; though it is to be found, as Mr. 


Lowe acquaints us in Dr. Record's Arithmetic, as an- 


cient as the Reign of Edward the Sixth. 


One Example will be ſufficient to ſhew the Me- 


thod, which 1s this : What come 115 Yards to, at 


84. per Yard ? 

Here it is evident, that SI hy 
at 25. per Yard, by a bare 11: 10 
Inſpection, 115 Yards. — — 


would come to 111. 10s; 84. is J of 25. 3:16:8 
and conſequently, as 8 d. is — 
of 25, \at $d.-per Fand, 
115 Yards muſt come to of chat Money, VIZ, I abs. 
dd. Whence it appears, by comparing this Opera- 
tion with that in Art. 223, that in many Caſes chis 
Method is fhorter than the common Method. 

236. Scholium. Perhaps it may not be improper, 
before we proceed any further,” to ſhew the Reaſons 
of I Caſes already delivered. 

. As to thoſe which are done by ae Parts, 

th Reaſon: is, that the given Quantity, ſuppoſe u 
Things, at one Shilling, or 1 J. each, muſt come to 
u Shillings, or £53 and therefore, if the given Price 
of ones be 2 „ + 0 ro nth Shilling, or Pound, 
the required Price muſt be , 43, or 4, Fc. of u 
Shillings, or Js; and generally, if 4 Part, the re- 
quired Price of the Whole will be z Part of . 

Secondly and laſtly. In ſuch Cafes, wherein we 


multiply the Number of Things by the Price of 


one, the Reaſon is evident; for certainly, if 1 Thing 
coſt 5 Shillings, or Ce, &c. 9 Things muſt cole. 9 
Times s Shillings, or Gg, &c. that is, 5 x 9, ore 
x 5 = Price of the whole Quantity, which Was re- 


quired. 


135 


238. 


1 95+ 


237. Caſe 6. When the Number of Things are 


few, it js a ready Way to multiply the Price of, orie 
K 


4 by 


. - ee — 


— 


2 
— — — — 
— — + — — * 
®. — - - = — _ P 


by 8 0 5 — — 
ES lt" 6 n Le 8. #4 e . „ 
P r 


* Co wn, _ 3 . 
ä — 


Ld 


he mms * * * 
ade. 1425 WES 


* 
Va 
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PRACTICE. 


by the Number of Things, by the Method alfeady 


explained in Articles 162 and 163. 


® 263. 


238. Example 1. 57 C. at 21. 105. 114. 3grs. per 


C. It is evident that 57 Times 21. 105. 119. 3 f.. 
is the Price of 57 C, which * is 1451. 55. 9d. 4. 
239. Example 2. What come 14 Yards of Cloth 


to, at 1/. 25. 6d. per Yard? | 


. 


1: 2:6 
1 
11 

7 


1 


15 1 5 
Or, as 25. 6d. is an aliquot Part of a C, it might 


have been worked thus : 


1 J. x 14 = 141, and by Caſe 4. 14 Yards at 25. 64. 
Yard will be found to be 11. 155. and therefore 


the whole Price = 14/7. + 1. 155. = 151. I 5. as be- 


240. Caſe 7. When the Quantity is a Fraction, 
multiply the Price of an Unit by the Numerator, 


and divide by the Denominator, according to the 


Methods explained in the 1oth and 11th Chapters. 


Or divide by the Denominator, and multiply the 


Quotient by the Numerator, either of which Rule 
will give the true Anſwer. | 
241. Example 1. If a Parcel of Land coſt 1421. 
145. 104. what is the Value of a ſeventh Part? 
It is evident that a ſeventh Part of 142 J. 145. 10d. 
muſt ” the Anſwer; which, by Art. 166, is 20/, 
g. 104, | 
f 242. Example 2. What is the Value of 2 of a Yard, 


a Yard being valued at 7 d. 3 gro? 


Here we multiply by 3, 4. gre. 


and take the , which muſt 73 
3 


muſt be + of the Price of 


Quantity being of a Yard, 23: 


give the Anſwer; for, the 


A 


= 


it is evident, that its Price. + 4: 27 the Anſwer, 


1 Tard: 


PRACTICE. 

1 Yard: But, if we multiply the Price of 1 Yard by 
3, it makes it 3 Times as much, and conſequently 
: of this Product is juſt as much as 4 of the Price 
of 1 Yard. Or you may, if you pleaſe; take + of 
the Price of 1 Yard, and multiply that + by 3; (be- 
cauſe the Price of + is required) and the Product, 
it is evident, will be the ſame as above. | \ 

The ſame Method of Reaſoning will hold good in 
all poſſible Examples, and might be eaſily made ge- 
neral; but what is already ſaid is ſufficient to ſhew 
the Reaſon of this Caſe. * 

243. Caſe 8. When the Price of an Unit is given 
to find the Value 12, the Rule is, for every Penny 
reckon a Shilling. The Reaſon is plain, for 12 
Things, at 14. each, come to 124. or 1 Shilling. 

244. Example. 12 Yards, at 2 d. per Yard, is 
2104 . r | 

245. When thePrice of 12 Things is given, to find 
the Price of one, the Anſwer is found mentally, by only 
conſidering the Shillings as Pence. be. 

246. Example. If 12 Yards coſt 25. 64, that is, 25. 
z, one Yard comes to 24. 4. J's 

247. Scholium. This Caſe and Corollary are uſeful to 
ſuch Perſons as ſell many Things by the Dozen (12). 

248. Caſe 9. When the Price of one (Thing) is 
given, to find the Price of 112, or, which is the ſame, 
the Price of 1 th being given, to find the Price of 1 C 


Weight; Multiplying gs. 4d. by the Pence that one 


coſt will give the Anſwer. 
249. Example. 112 th. at 3d. + per th. 


5. d 
e At | * 
2 * The Reaſon of this 
28 0 Rule is, that 112 at 
* 4.8 1d. comes to 95. 4d. 
2 : 8 | = 
1 11. : 125. : $4. 
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+ 108. 48, we have 112 p=48s, an 


1 108 


"thus, the laſt Exanpie may be wo 
Ing 25. 4 d. by 14 (there being 14 Farthings in 34 |) 


2231. Caſe 10. When the Price of 1 12 is given, to 


find the Price of one or the Price of x C, to find the 
[Price of 1 ; multiply the Price in Shillings by 3, 


per th ? 


PR ACTICE. 


250. When the Price is ſmall, it 1. a ready Way 
to multiply 25. 4d. by the * that one coſt; 
ed by multiply 


becauſe 112 at x Farthing comes to 2 4. 4d. 


and divide by 7, the Quotient will be the Equal to . 
the Price of one in Farthings. 
252. Example 1. At 145. per C. whatis harper bv? 
| 14 . 
3 | 


—— 


72 Ne 
Anf. 5 6 Farthings= 10 297. 


— — 


253- | Dung At 235. 84. 2277 hut 1s that 


8: 
8 
** 

5 8 

3 100 remaining 
x. 2d. 2975. 
— Anſ. 2 d. 247 s. $o 

This, and the laſt Caſe, are uſeful to Grocers, Gs 
who buy and fell by the C Weight. 

254. Caſe 11, When the Price of an Unit is given, 
to find the Price of 100, multiply 25. 1 f. by the Fa- 
things that one comes to, the Product will give tho 
Anſwer; (becauſe, 100, at a Farthing each, comes to 
25. 1 d.) or, which 1s the ſame, as many Farthings as 

| one 


* Lets = the Price of 112 in Shillings, 3 = the Price of at 
Unit in Farthings, then 112 p=the Price of 112 2 Farthings; a1 and 
„a Shilling being — 48 Farthin 4 Ai; *, multiplying Þ 
dividing by 16, we 7 7 2 

34 I by 7, we find p = t 3. 2. ZE. D 


an 


I 


PRACTICE IS 


y one cofts, count twice as many Shillings, and ance 
4 a many Pence. Us» ; 


1 255: 1 1 100/Vardy at 24.3 HTS 
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- n £1 24 82. rung 
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256. Or this Caſe may be folved by eoptying 
55. 4d, by the Pence that Unity comes to. 
257. Trap 100 Knives Lg) 44, each. 
F. 4. 
8 


A 5 IA 1 

258. Cale 12. The Price of 100 8 18 o 
ind the Price of one; multiply the Shillings by 12, 
ad divide by 100, the Quotient will be the“ Anſwer 


n Pence. 
259. Example, If 100 Yards coſt 185, 9d. what 
5 that * Tard! ? 
1 d. 
% Mult. * - and add in 95. fi for the 9d. 
is” | 
* * Aut 24,53 0 24. 8. 
5 Here we might have multiplied tl the 9d. by 12, but, 
_ ve muſt then have divided by 12, to bring the 


tence into Shillings, to carry to the Shillings, it is 
better, fince the Pence would by ſuch Operation be- 
tome Shillings, to multiply only the ge by 

12 


i a Shillings, then '22P =; ++, multiplying by ++ we have 100p * 


> "129, and dividing by 100 we find þ = + #35. Q. E. D. + 108. 
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" Letp = the Prize of an Unit in Ponce, . n ha ie 6 400 - 
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PRACTICE, 


12, and add in the Pence as Shillings.— This, and 
the 11th Caſe, will be of Uſe to ſuch Perſons a; 
have frequent Occaſion. to buy or ſell by 5 Score 
to the Hundred, called the neat or ſmall Hundred. 


260. Caſe 13. When the Price of one is given, 


to find the Price of 1000; multiplying 17. os. 104. 


by the Farthings that one comes to, will give the 
Anſwer ; (becauſe r000,at 1 Farthing comes to 1], 
Os. 10d.) | | 


261. Example. 1000 Tiles, at 1 d. 2qrs. each. 


n 
„ WS... 
1 d. 2 6 Farthings 


„ 


, 


Anſ. 6 5: O 


262. Caſe 14. When the Price of 1000 Things i; 
given in Pounds, to find the Value of one; multi- 
plying the Pounds that 1000 comes to by 12, and 
dividing by go, give the Value of one, in Pence. 

263. Example. If 1000 comes to 64. 55. what i: 


the Value of one? 


* 
623 
12 


716: O 


1 1]2 remains. 


5 Ani. 14.34 or 1d. . 
See Art. 119. and 120. a 

This, and the 13th Caſe, may be uſeful to ſuch 
as buy or ſell Things by the Thouſand. 

264. Caſe 13. The Price of one being given, to 


find the Value of 144, or, which is the ſame, to find 


the 
Let = the Price of one in Pence, .} = the Price of 1000 in 
Pounds, then 1000 p = Price of 1000 in Pence, and dividing Þ 


56. 240 (becauſe 240 Pence = 11.) gives *222P — }; which mult 


+ 108. plied by 240 gives 1000 p = * 2401; and dividing by 20 give 
1 108. 50% =t 120; and dividing this by 5o gives þ = 1 0. D 


to 


U 
p 


PRACTICE. 
the Value of a great Groſs, the Price of a Dozen 
being given: Multiply 12 Shillings by the Price that 
one comes to in Pence, the Preda will be the 
Anſwer, becauſe 1443 at 1 d. each;; comes to 12 
Chillings. 
265. Eranple 1. Ar64. each, wharcames 144192 
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267. Caſe 16. When the Price of 144 is given, to 


ind the Value of one: Multiply the Pounds that 144 
come to by 3, and divide the Product by 3, the 
Quotient will give the * Anſwer in Pence. 


268. Example. If 144 colt 21. T45. what is he 
Value of one? | 
* g. 
e IFeG cu. 2M 
e f 5 . 


1 1 10 


Anſ. 44.22 - ord 2. 
268. 


Let p = the Price of one in Pence, /= the Price of 144 in 
Pounds, then 3487 = 


24K; _ 


„ (becauſe 240 Pence = 1 Pound) , multi- 56. 


plying by 240, we have 144 2401, which divided by 48 gives + 108. 
34=Þ 5 I; conſequently, 2 


g by z brings out .“ = . Q. E. D. 1 108. 
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PRACTICE. 


- 2268. Schalium. The Sch, ch, roth, fich; 12th, 
rath, 14th; -1'5th,- and:rbth Cafes, being adapted to 


particular Numbers, are (chiefly uſeful to Particular 
Perſons ; and therefore the Learner may paſs by 


thoſe which may not much concern him; but the 
firſt Seven, and the two following iCaſery- ſhould be 
learnt, as uſeful to all Perſons, in general. 

269. Caſe 17. If in any Rul of Three Stating (whe. 


ther in direct, or reverſe Proportion) you can diſ. 


cover, by a bare Inſpection, a Number, by which 


that Term which is the Diviſor, and one of the other 


two Terms, can both be divided without a Remain: 
der, you may divide cheſe Terms by that Naber 
and work the Stating with their Quotients. | 
270. Example 3. I 5 th. coſt 3 -Shillings, what 
will 35 tb eome to? 
Solution. Here the Statin ng may be, as 5th: 95th: 
to the Anfwer ; and by Inſpection I. find, that the firſt 


and ſecond Terms can be Naa diyided by 5, which 


being done, the 5 will be reduced to leſſer Num- 
bers, vix. as 1: 7? : 3 x7-== 24 Shillings, for 
the Anſwer. The Reaſon of this Ca/e is. plain; for, 
the two Terms being both divided by the ſame Num- 
ber, their Quotients muſt have the ſame Ratio as the 


whole Terms, and, therefore, theſe. Quotients wil 


have the ſame Proportion to each other, 48 the other 
to the 5 N 4 1 9 
274 18. Generally laſt any R 
of — Statings, ny no Nel ta: Sh 
the middle Term into, the loweſt Denomination by 
Reduction for it is only to multiply and divide by the 
Rules of Mukiplication and Diviſion of applicate 
Numbers. 

272. Example, What come 7 Yards to, at 24 
1d, + per Ell? 


1 


ml ex 


Of raus, T RET, and Cixorr. 


i | 2 Yds, . 4d. gre. 4 Vds. 2 

0 The Stating is, 1 55 Ha N 7 1 

7 N on; als a> 

10 #136 3 Ty 43 10: 2 * * 

e den Aud bY... wg <A Kd Deaf 201 
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Anſ. 115. aa; 3078 A 


273 Scholium: W it may now be expected 
that we ſhould proceed to more comphcated Examples, 


for Inſtance, as wigs Qrs, 111 W. xo00z. 12 drs. 
at 21. 175. 6d. 1 1 — think ſuch Queſtions 
ire 'much/caſier A by the common Method of 
the Rule of Three, and in leſs Time. And we are 
further of Opinion, that ſuch Authors as:give a great 
Number of Rules in Practice, rather perplex, than 
improve their Readers; for ſuppoſe a Perſon to have 
ken the Trouble to have gone through more than 
100 Pages and Rules, which ſome Authors give us; 
and to have committed them to Memory; yet, 
whilſt he is chuſing what Rule to work by, another 
Perſon, who is ready in a few general Rules, may 


„perform the Operation. Whence, a few of tlie 
5 WH moſt general Rules are nee to WN Ru- 
y 10 of * ones. 


I © H AP. XVI. 
of Tarr, TRET, and TY 


274. ARE, Tret, and Cloff, or Clough, are 
Allowances made to Merchants in buy- 
ng their Goods, 


275. 


by aliquot Parts, as ſome Authors haue done; ſuch, 
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OF TARE; G. 


275. Tare (from Teeren Dutch) is an Allowance 
for the Weight of the Cheſt, Bag, Hogſhead, Ge. 
in which the Goods are; and it is ; ſometimes marked 
on the Cheſt, Bag, &c:-and then it is called Iwoice 
Tare: It is ſometimes at ſo much per Bag, Cheſt, 
Hogſhead, Sc. and ſometimes at ſo much per C. 

276. Tret (perhaps from Tritus Latin) is an Al- 
fowance of 4 tb on every 104 th, made to the Free- 
men of London, in Conſideration of Moats or Duſt, 
_ in the Goods. 

277. Cloff, or Clough (Clouxh Saxon) i is at 


| Allowance mide to the Citizens of London, for the 


Turn of the Scale; and is 2 15 . every 3 C. 
278. Groſs (Groſs: French): is t! the whole Weight, 

before any Allowances are made. 

279. Suttle is what remains after . Allow- 


ances are made, but not all. 


280. Neat (Vet French) is what *remains after all 
the Allowances are made. 
281. 14 and 16 ths are called i for Tare; 
becauſe by them the Tare for any Number of Pounds 
per Cent. may be found. 
282. It is the Cuſtom of Merchants gut to al 


low the Tare, and out of the Remainder (or firſt 


Suttle) to allow the Tret; and out of this Remain- 
der (or ſecond Suttle) to allow the Cloff.— As ve 
ſuppoſe our Readers to have acquired ſufficient 
Knowledge to find theſe Things by the Rule of Three, 
we / ſhall only here ſhew the Methods ! 
uſed by Merchants for this Purpoſe. 

283. When the Tare Aliquot Parts of i oz, 


per I. is an aliquot Part 5 
of 112 5, take the Part 7 6 
you find in the annexed 14 4 
Table; but, if it be not 16 fis + Fof 112 b. 
an aliquot Part of 1120, 28 84 
you may find it by Help 56 4 
of 14 or 16 th, 84 1 


284. 


1s 


16 


Of TAR E, c. 

284. Example 1. Suppoſe YC. 1 Qr. 11 K. Tare 
is allowed on x10C. 2 . 8th. Wee ng 1 
N C. Qrs. th. 7 88 \ 

From 6 122-8 5 
Sub. Tare 1: 1 KIEL: The 2094 aA. 


"DF 


OR 


Anf. Nees 509 10 29 A ieee ne 


We d e by +, FLEE x Jt 4 1 
* w# 4 + 47 


285 Example 2. What is "the ap of 3 Bags; 
eich 1 C. Wa 10th, Tare 1416, per Bag ? 
zoxhr wont = 8: 1 Go Ur e BNP 
3 4 — 2 — 1 = 2 3 , 9 2 
—— | {3 ; FRE” 2 8 Y ; 
Whole 4:3: 2 
8 MAE TIT 1 2 3.36. 7 
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186. 8 Groſs 1c, rue er 
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165 is 4 Ris 68 3 
ter of a th is ſuf- 
b Zof 16 w 14 248 2 * ficiently near the 


Truth. 
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Ta 72 15 8 
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5 © From 


Of TARE, Se. 
C. o qr 
From the Groſs 410:2: 22 7544 65 
Sub. nee 73: 1:8 80 3 


. . * 8 „* 


Anſ. Neat 337 14 „ er 
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288. Example 8. Groſs «4100. nn Tare 
10 N required the Neat 


C. Qrs. W. 


F 4 
410: : % -£ naman ; 


|; sl oe 2-6 
145 1 is x From mT 11 2 = Tare at ron 
2b is of 148 7:1: 9 5 
26 is of 146 "7:1: 94 * 

. DE © "+5 1 = OO $95 —— ꝑ — 
Deduet 14 2 2 18 12 Tate'nt me 
Remains 36 2 16 Aae 10 1b per C. 
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Anf. * 373 Y : 21 : 

Tret Peing a4 4 5 104. "the Tre 

may 08 2 found by Was 2 ecauſe 4 tb is r 0 

$04.15, fer 47) ah, 

290. Example. Groſs. ao: Ne 12 5, Tar 

10 th per C, Tret 4 W per 1041 ; what 1 is the Neat? 
Solution. By. Article 288, C. Qrs. W. 
. Suttle 1 is 2 2255 5 22; * 


p Subtract 14: \3 2 25 14422 l 
newt Neat 359 12 210 

_ 291. Cloff being always 2 3 every 3 C, tak 

x of the Cs, the * give double Ibs. 
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COMMISSION, r. 


292. Example. Groſs .410C.2Qrs. 12 W, Tare 

10 per C, Tret amen Qof 25 per $03 
what is the- Neat ? 

Solution. By Art. 290, the ſecond 4 Sure 7 255 C. 


1825 us 
© . 


We have 95 359: No ” 3 
omitted the odd 8 Second Suttle 359: 2: 7 


1th, becauſe, as 30 15 | 
ah but 2 t 1. 1119 2 W ee > 10 W 
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rould be incon- ABN e 5764690 


CHAP. XV. ; 
COMMISS1ON. 


F ww 5 (Commiſſo low Be or 


e from Factor, from Fatteur Frencbdꝰ 


b when one Peron 8055 or ſells Goods for another, 
ad is allowed a certain Sum per Cent. (ſuch as they 
agree W out of the Price, of the Goods, for his 
Trouble. — In this Rule, ſome alſo include Average, 
okerage, Duties, (at ſuch a Rate per Cent.) Inſur- 
„ ace, Prima ages Stowage, and other Things, which 
ie fone) fo at a certain Rate per Cent. | | 
Average (Averaginm Latin) is — bn- 
» 903 for the Quota, or Proportion, which each 
Proprietor in a Ship, or the Goods therein, is ad- 
Judged (on a reaſonable Eſtimation) to contribute 
| wards their Loſſes which are ſuſtained, by _ 
L 2 0 


2 
227 
* ' 


7 


. 


COMMISSION, &. 


of their Goods being thrown overboard for Preſer. 


vation of the Ship F.— There is alſo a ſmall Duty, 
called petty Average, which thoſe Merchants, who 
ſend: Goods in another Perſon's Ship, allow the Ma- 
ſter for his Care of the Goods, over and above the 
Freight + : But this more properly comes under Fel. 
lowſhip.” 2; OLE MAC" ent vv 

* 295: Brokerage is the Fee or Reward paid unto 
a Perſon called a t Broker, for aſſiſting a Merchant, 
or Factor, in buying or ſelling Goddess. 

296. By Duties, we here mean Taxes laid on Mer- 
chandizes, by whatever Name denominated, whether 
| 25 — Called 


4 It is in this Senſe called Average, becauſe it is proportionel 

« after the Rate of every Man's Goods carried, Stat. 32 H. VIII 
«© By the Laws of the Sea, when there is an extreme Neceſity, 
* the Goods, Wares, Guns, or whatever elſe is on board the Ship 
% may (conſulting the Mariners) be'thrown overboard by the Maſter 
«« for the Preſervation of the Ship; and it ſnall be made good by 
« Average and Contribution, Stat. 49. Ed. III. But if the Malle 
« takes in more Goods than he ought, without Leave of the Owner: 
4 f 7 Sea, and Part of the Freig)- 
« ters _ are thrown m— the remaining Goods are not 
« not ſubject to Average, but the Maſter is to make the Lok 
out of his own Eflate, "And, if he Bhs Geer — be 
« loft by Storm, the ſame is not within the Average. If Goods 


_ «« are caſt overboard before. half the Voyage is performed, they ar 


«« to be eſtimated at the Price they cot : But, if they are thrown oret 
«« afterwards, they are then to be eſteemed according to the Price 
«+ the reſt ſell for, at the Port of Arrival. Where Goods are given 


Average by the civil Law. In Caſe of Average, all thoſe fa 
«© Whoſe Intereſt the Thing was caſt into the Sea, are to contribute 
4 to indemnify the Perſon whoſe Property it was, and every Thing 
<'toibe taxed to this Purpoſe, even qewels and Gold, motwithitand: 
ing they do not burthen the Ship, and even the Veſſel itſelf, but 
not Paſſengers nor Proviſions.” Suppl. to Harris's Lexicon. 
+ * Hence, in Bills of Entry are dete Words: Paying ſo mu 
Freight for the ſaid „ with Primage and Average a 


s cuſtomed.” Suppl. to Harris's Lexicon Technicum. 


1 Brokers were formerly broken Traders, from whence tit 
« Word came. In London, if any Perſons ſhall act as Brokers wit 
% gut x Licence from the Lord Mayor, they ſhall forfeit 5000 
and ſuch Perſons as employ them 504. They are to carry about 
tem a Silver Medal, having the King's Arms and the Aras 0 
« the City,” Suppl. 1 Herri7s hexico + + 


| COMMISS$STON,'&c. - 

r- called Duties, Subſidies, Poundages, Impoſts, ad- 
„ ditional Duties, &r. computed at ſuch a Rate per Cent. 
297. Inſurance is a Security given in Conſidera- 
he tion of a Sum of Money paid in Hand, called the 
Premium of Inſurance; to make Good the Loſs of 
Ships, Houſes, Merchandizes, Sc. which may hap- ; 


pen by Storms, Pirates, Fire, Oc. 2 Value 3 in · 
ſured. — 


298.“ Primage 2 75 Allowance . by 
« a Statute of 32. * II.) to be paid to Mariners 
« at their firſt Sailing out of Port, for their loading 
the Ship.” Harris's Lexicon. 


299. Stowage; the Money 25 for ſtowing the 
Goods i in a Veſſel. : 

300. Here it is evident, FER Queſtions of the Na- 
ture here propoſed may be ſtated thus, as 100. : the 
given Sum :: the given Rate per Cent: the Commiſſion 
required; or if 200 : the given Rate:: the given Sum 
the Commiſſion . required. Whenee any Perſon, 
who underſtands the common Rule of Three, is ca- 
pable of ſolving the Queſtions belonging, ta this Rule; 
therefore we ſhall content ourſelves with 21 ving 
a few Examples, worked by Practice, Caſe the 12 5 
aliquot Parts. 5-5 1. What is s the Wr of 
| 3100 at 54. per Cent? . "PII" 

Le fe L. mn . | "uk . 
Tf 100: 3400: 5 F Ke 
a 5 See Art. 116 and 168. 
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1000 Anſ. 151. ros. 


6 301. 


* 
= 
Hf 
„ 
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450 


| Ia u 410. 75. 7d, at 30. I per Cent? 
d. 8 


COM MISSION, S. 
30f. Example 2. What is the barks 1 of 210k 
dat 89. at 15 Shillings per G 2 2 nM 
e 255 A d. anf 
00: 13 71210: 10:8 "ue 


106. is 4 10% 5 ⁰ VCL 
5. is cf 104. 382: 1228 


1157 18: 
33 


. G 
1168 if. 
F . NS * 


5 


* 1 113. 64 37755 


Mn, 15 Shillings being 2 of a L, we —_— in- 
ſtead of working for ros. and 5s, have multiplied 
by 3 and took the 7 of that Produd ; or have took 
+ and repeated that 2 2 three Times. This Method 
we will new in one of the following Examples. 

302. Example 3. What Premium muſt be paid for 


A. 


5 
5 2 7 


5. 
If 100: . 


* 


1 90 

. A 

1231 29 320 7 2 

=164: 3:0 3236s: 3:0 
59 


277 An. 130. 195. 0d. 2478. ics: 
309. 
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30s. Example 4. What is eee 
- il 105. — | 


£. ſen 4. 
ie. . — — IT. 
I Hon | 8 : 
= (2:4: up 
| 2 
3368 14. "Rn 
Add 210: 10: 11 


2 105 5: on: hone 


L. 36184: 11: 0% 
20 | 


1691 
112 


— „ 


1080 3 119 25725 
d 4 . " 
— | Or Ws 
SIBys e e 


Anſ. 361, 16s. 104. 2475. LES 
304. Before ve proceed to any more Examples, it 
may not be improper to hint, 7 
Cent. be 11, 1 4, 21,2 41, 51, 104, 201, 280, or gol, 
the Commiſſion, Ge. may be very, readily found by 
taking TVT5 15 755 755 * 755 23 39 0x reſpectively, 
becauſe 1 J. is . of 100/; 1. 41.is v of 1000, &c. 
305. Example 5. What n eee 41. 
Js, neee 5 | 


1 ww F 3 r 0 
ap, EE 4 | 7 I 
By laſt Art * is. = 1: 20: 10 the Commiſſion. 
* e. . 


| 306. Bend 6: What is — 12 
6s, ode 400 2 ws 


2 | | 7h, So <= 
[5:3 ; 4 So- 


' 


454 


of which is the Groſs ol Subſidy by the e ion, 


COMMISSION; e 
- Solution. By l. 286, 51 ls % C. 1 4 
n e. we may take Fand e 5 383. 6 
that Half. It may alſo be done. by . — 
taking the r (which is; done by am : 


4 
cutting off 1 Figure each Time, at 5 


the right Hand) and taking + of 4 3 
that n at the ſame Time as we are \ Dy 
taking re; thus, cutting off the 30, viz. Griding 
by ro, and taking + of rhe'87, there 
is 41; which being written down, E 
carry the 37. = 605: to the 6 Shil- 813: 6:8 
lings, and there will be 66 Shillings, — 
and, ſuppoſing in our Minds the laſt 1 4 3 +4 
Figure cut off, there will he 6 Shil- ws 
lings on the left Hand, I of which is 3 Shillings to 


be put down ; and the 6 Shillings, or 72 Pence, being 


added to the 8 Pence, give 80 Pence, from which 
the right Hand Figure (here o) being cut off, we have 
8 Pence on the left Hand, ⁊ of which is 4 Pence; 
whence, the required Cochmiſſion is 40. 35. 4d. See 
Art. 117. | 
308. Example 7. By Book of Rates (ſuch as 
Crauch's) we find Tobacco of the Britiſh Plantations 
is rated at 1 5. 8 d. per Pound(Weight) and that, if the 
Duties be paid down at Entry, there is 25 J. per Cent 
Diſeount allowed out of all the Duties, in Conſide- 
ration of paying ready Money; and that the Duties 
are, old Subſidy, which is gl. per Cent: of the Value 
at the Rate; additional Duty at 1 d. per tb Weight; 
new ore brig per Cent. of the Value at the Rate; 
one Third „being 4 of the new Subſidy; Im- 
poſt on Tobacco, 5 34. per t6 Weight ; and Sub- 
ſidy of 1747, which is 7991 . Per Cent. o the Value at 
the Rate. From whence, it is required to find the 
ready Money that will pay the ru; the of 1000 5 of 
Britiſh — Tobacco imported 
Solution. Firſt ve muſt find the Value of 1000 tb at 


15. 8 d. per W; which by Practice or the Golden Ki: 


will be found to be 837. 65. 84. five Pounds per Cent. 


which 
\ 


_ COMMISSION, .. | 165 
which is * . 35, 4d. from which we are to deduct 288. 
250 per Cunt. or + 14,034 398. and n the Neat old t 287. 

S5bldy! is 41. 35. 4d. — 11. 05. 10d. * 30. 23. d. 

The next Duty to be allowed, being 1 d. per Ib, is = 

1000 fl. or Fl. 36. 4d; which equal to the Groſs 

of old Subſidy, the Neat of this muſt alſo be = the 

Neat of that, or 30. 25. G The new Subſdy be- 

ing 3 J. per Cem. as well as the eld-Subfidy, the 

Neat new Subfidy muſt he the Neat old Subfidy = 

3. 25. 6 d. Oy Third Subũdy being of the new 

Subſidy, the Neat of this Duty emits ber of the 

Neat new er '=17. Os. 200. 1 on 

Tobaccobeing 34. bor 5 

per b, the Neatim- 7 i 

poſt muſt be three Neat Old Subſidy 3: 

Times the additio- Neat add. Duty 3: 
2: 
7 
9 
3 


1 * 1 1 „% 


nal Duty, 3 26. New Subſidy 

6d. x 3 & 94478. One Third Subſidy 
64. Laſtly, the Imp. on Tobacco 
Subſidy of 27 Ne 1747 
being 5 /. 28 -Wh ; 88 

the Neat 0 this ole Dy 22718: 4 

muſt be equal to xy paid f y 
the Neat new Sub- 

115 ; whence, by. adding theſe ſeveral Duties toge- 

7 ther, as is here annexed, the hoe Duty = 

4 


309. Example 8. The old Subſidy is always to be 
paid at Entry, but the other Duties may be bonded, 
(that is, Bonds may be given to pay the other Duties 
5 in 18 Months to commence at the End of 30 Days 
„from the Date of the Entry) and this is what Mer- 
ic W chants generally do; but in this Caſe they have but 
e 16 l. per Cent. diſcounted out of the Groſs of thoſe 
f Duties which they bond. Now in this Cuſe let it be 
| required to find the Duties of 2 
u tation Den imported! r ; 
le a ens wt HMH M ond i r 


. * - 
of . * ws 7 f £3.45 * 141 N 2 7 * T1] 
0 v : 5 9 544 "= . 3 43> 5 44S ' z 4 1 * 
T . 
14 4 4 ; { 1 11079 8 NA 1 17 
- 4 1 > E - 56 © " » = 4 w we Y & «4 ww - 2% 
; * -” a> 
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2 © Solution, Comparing the Operation here annexed || - 
Vith the laſt Aricle, "the Nature of ** Whole vill 
aly appee. 0 8 * 
Neat old Subſidy” / ZV 20: 2 72 


es additional Duty | 32 lo: 10 
Neat ne Subſid 7 5 : 10:2. 10 


Neat one Third Subſidy n Trend | 

Neat Imp. on Tobacco 10: 12: | 
5 e FP" A7 $4: etch, 
= " Duties ſecured 22: #:, A t 
* | 

| . 2 V8; 2 | 

di. cath 

| SE Slave | 0 : 4 a 

ms > \ 4 f | | 3 | 

Shs For tgl.goCan A | | 

| 


cho Neat new Subſidy, &c. 3:10: 10 
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310. EL LOWSHIP. is "5 Rule by which, 

when two or more Merchants trade toge- 
ther, we divide the Gain or Loſs, in ſuch Propor- 
tion that each Merchant may have, or bear, ſuch 
Part of the Gain or Loſs, as is conſiſtent with right 
Reaſon. 

311. Fellowſhip is divided into two Parts, ſimple and 
compound. Simple is that which we intend to treat of 
in this Chapter; and is, when either the * 

imes 


S r Sin aid ad «act egt A 


+ ps 0 


1 


yELUOWS HIP. 
Times of their reſpective Continuance in Trade, are 


equal; and, therefore, may be properly divided into 


two Caſes. 
312. Caſe 1. When the Stocks are unequal, but the 
Ti ine of their Continuance equal. 


In this Caſe, as the whole Stock is to the whole 


Gain or Loſs, fo is each Man's particular Stock to 
his reſpective Gain or Loſs. f 
For, the Times being equal, we have wdthing bi to 


do with them, but muſt vide the Gain or Loſs 


in Proportion to their Stocks. For it is evident, that, 
is the Times the Stocks are in Trade are equal, if I 


155 


put in 2 of the whole Stock, I ought to have + of f 


the whole Gain; if my Part of the whole Stock-be 
5 my Share of the' Elin or Lu is +3 and gene- 
rally, if J put in of the Stock, I ought to have + Part 
of 26 while Gain (or Loſs) that! is, the ſame Ratio, 
that the Stock has to the whole Gain or Loſs, muſt 
each Merchants particular Stocks have to his re- 
ſpective Gain or Loſs ; whence, * as the whole Stock: 
whole Gain 72 each partigulat Stock: its mene 
Cain. O. E. D. 

13. Example 1. Two Merchants 4 and B trade 
in Company; A put in 100% B 1501; they gained 
do]: What is each Man's Part of Ive Gains ? 

Solution. Aput i in 1000, B put in 1301, 100 + 
150 = l ol. whole Stock; . as the Whole Stock 
2501. : the whole Gain 800. :! FL Stock 1001. : As 


Part of ts Gain = (by the Golden Rule) 32 I. Then 


the whole Gain 801. -A 's Gain 32 1. = 481. + = B's 
Part of the Gain. Or B's Part of the Gain may be 
found by another Stating, viz. as the whole Stock 


2501: the whole Gain 80/. 1; B's Stock 1 50: Bs 


Share of the Gain = 487; and then As Gain + B's 
Gain = 321. + 481: = 801. = the whole Gain for 
Proof. Note, There are other Kinds of 


ſolvable by the ſame Method, and ſuch for Example | 


is the following. 5 1 
314: Queſtion 2. Suppoſe 3 Butchers, 
hire a Piece of Ground for 101. a 3 in "_— 


* 134 


t 48. 


** 


E 


ing 
+ : 


FELLOWS HIP. 


4 Oxen, B 3, and C 23 eee each 
—.— the Rent? 

Solution. Here each Butcher ought | to pay fuch 
Part of the Rent as ĩs in the ſame Ratio to the whole 
Rent that his Number of Oxen is to all the O Oxen; 
hence, the Statings are, if (443 + 22019: 10 

24:4. 85 10d. 2975. + = what A ought to 7 


and if 9-: 20d. :: 3: 31. 65. 8 d. = the Part o the 


Rent I muſt. pay ; again, if 9 lol.: 712 2 J. 45. 
54.197. 4 S the Money C ought to pay. And As 


Bs, — C's, Parts of the Rent, being added up, wil 
make up the Whole Rent 10 for Proof. 


315. Caſe 2. When the Stocks are equal, but the 
Times unequal ; in this Caſe the Rule is, as the whole 
Time is to the whole Gain or Loſs, ſo.is each particy- 


lar Time to its reſpective Gain or Loſs. For it is 
evident, that, the Stocks being equal, their reſpectiyt 


Gains ought to be in the ſame Proportion, or Ratio, 
as their reſpective Times. Now it is evident further, 
that it is the ſame Thing in Effect, whether we ſup- 
Pole. theſe. ſeveral equal Stocks to be put in Trade 
theſe ſeveral Times, or one Perſon to put in the ſame 
Stock a Time all the Times, for his Gain ought 

5. to all theirs; therefore, as the whole 


Time, Se PIES: 2 E. 2 
316. . Two Merchants 4 bod B put into 
Tondo canel ocks 3 £8 Stock continued in Trade 


3 = ws a6 Bs 7 Months. The, whole Sum 


gained was 3 J. 18 f. it is required to find, how, in 
Reaſon, the —— ought to be divided betwixt them? 
Solution. Slew the Statings may be, if 3. +710 
Months 2 g J. 185. 123 Months: 15 305 44. 3975.75 
— 7 ne Andif 10 Months: 3 J. 185. :: 5 Months 
£21. 146 7d. ges. e Now, for Proof, 
11. 36. 4d. 3 hrs. Re, and 2 J. 145: 74. 09rs. A, be- 
r * deep. ot 125 e Whole 
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Py their reſpective Times of ;Continuance\areunequal) -;; 
u 2318. In chis Caſe che Rule is, multiply each Man's 


Stock by the Time it continued in Trade; then fay, 
be s the Sum of all cheſe Products is to the whole = 
ain or Loſs, fo is ench particular Product to its 
reſpective Gain or Loſs. The Reaſon of this Rule. 
may be thus ſhewn: It is reaſonable, that the Shares 
of Gain or Loſs ſhould: be in the ſame Proportion a8 
the Intereſt, which might be gained by the ſeveral 
Stocks, put out to Intereſt their reſpective Times, 
at a certain equal Rate per Cent. per Am. Now that 
the above Rule is agreeable to this Suppoſmion may 
eaſily appear; for the multiplying the Stocks by their 
reſpective Times may be conſidered as-tranforming 
the Queſtion into another, in which the Gains or Loſſes 
ſhall continue the fame, but in which the ſeveral Pro- 
ducts will be the Stocks put into Trade for an equal 
Time, viz. an Unit of the Denomination ef the Time 
multiplied; (for Inſtance, ſuppoſe -54 was put inth 
Trade 3 Months, 5 l. x:3 = 151; now it is evident 
151, being 3 Times 31, ought to gain as much in 1 
Month, as 57. would in 3 Months) therefore, by Art. 
293, as the Sum of theſe new Stocks (iz. the Sum 
of the ſeveral Products of each Stock into its refpec- 
tive Time) is to the whole Gain or Loſs, ſo is each new 
Stock (viz. any Stock into its Time) to its reſpective 
Gain or Loſs... 2, E. D. 5.2 nern 4 bot y. 

319. Example 1. Two Men, Aand B, trade in Gom- 
pany 3 4 put in 2000. for 1 Year, B put in 1000. for a 
Years; they gained 240. what is each Man's —_—_ 


: ? 
1 . 
"agd 
. 
= 
— 
# 


| Ferrcowamy with Tame: 
Solution. Here 200 l. x 1 = 200). and 1001 x 2 
200, the Sum of theſe Products 200 + 200 = 400!; 


therefore, as 4ool. :'240% 27 2001; : 120. = 4's 


Part = B's Share. And, that this Solution is juſt, is 
evident; for, though g has but half the Stock that 
has, yet, if his Money be twice ſo long in Trade, 


Which is the preſent Caſe, he ought to have as much 


of the Gain as A. | TG» 
328. Queſtion 2. Two Merchants, A and B, trade 
in Company; A for a Year put in 1200, but at the End 
df 4 Months (wanting Money to pay of a Bill) took 
out 100 B put in at the Beginning 6 Pieces of Cloth, 
each Piece "Containing 20 Yards, at 5 Shillings per 


Tard: They gained at the End of the Lear 80“. 


What is each Man's Part thereof 
Solution. Firſt find the Value of the! fix Pieces of 


Cloth, which by the Rule of 3, or Practice, will be 


found to be 30. No it muſt be obſerved that . 
Stock muſt be parted in two, vix. 1201. for 4 Months, 
and 126 — 100 2 201, for (11 — 42) 8 Months; 


and, therefore, the Work will be the ſame as for; 


Merchants. Hence, ſince 120 x 4 = 480, 20 x 82 
160, and 30 * 12 2 360, we have, as 4804. + 160“ 
++/3601.=ro00/7.:: 80. :: 480/.: 38 J. 8. ga Part of 
＋s Gains; and as 10001. : 80 :: 160. : 121. 165. 
* the other Part of As Gains; whence, 38 U 85. + 


22124. 165. 51 L. 45. = 4's whole Share of the Gains. 


Laſtly, as 1000. : 80/. 73-4601. : 287. 165. = B's 
Part; and 31 l. 45. + 28. 165. = $01, = the whole 
Gains for Proof. n 
. Note, As Part might have been found by one 
Stating by adding 480. and 160. together; which 
we ſhall leave for the Learner's Exerciſ. 
321. Queſtions of the Nature of the following may 
be ſolved by this Rule. Queſtien 3. Two Butchers, 
A and B, rented a Piece of Land for a Year, the 
Rent of which was 10]. Now it is required to find 
2 of _ Rent each Butcher ought. to pay, 
| ing kept 6 Oxen in it two Months, and B 
-Oxen he whole Year ? e 


Solution. 


WU. 


1 


Fives Nutiszas. | 159 
the Oxen as their reſpective | 
Stocks, we have 6 2 * 12, and 2-x 12 = 24, and 
thence theſe Statings : If 12 4 24 = 36: 10. 2142 
: 31. 65. 84. = As Part; and if 36: 101. 21 24: 61, 
1359. 4d. = B's Part; ago 65.89, +61. 135. r 


= 10d. for Proof. | 
Quetions given by 


Solution. By 


It: 


ww ono 
aA. ** 


Note. There are other Kinds of 
ſome Authors in this Rule, but, as they more properly | 
e belong to ſingle Poſition, we ſhall refer thither. 

d 322. Schelm. Though we have in Art: 299. * 
K ready. ghvem! the Reaſon of this Rye, yet, for the Sake 
„aof our young Algebralſt, we will give an algebraical 


7 Demonſtration, when there are two Partners in Trade, 
4 ace the lame; Mayan ee decal, 
when there are 3 or more. 
f - Demonſtration:” Let the roo Pantners bedachte 
e 484 Stock; 7 r the Time of its Continuance in 
; Trade; b = B*s Stock, and cg the Time of its Con- 
„ tinuance; put x As Gain, n 
bythe Rul: of Three Direct, as Tas * 226: . 23. 
Gain in the Time 73 AB The _ + 296. 
f 
| F Gain in the Time e 0 1 1 252 and, nul 
4 tiplying by ta, Nr gay © bex . * „ dividing 1 56. 
8 by ge, we have 2 2 ants 3 ih eee g . | 
E 11. 2 E. BD. 5 ma S017 e- cee e. . 
2 r e 2 i A ; 
6 
e H A p. XX. 


th DovsLs Rutz of THREE, or re 1 
Flur NUMBERS. [ot 0 


” 3.1 HIS Rule is called Five Numbers, — 
its reſolving ſuch Quęſtions as have 5 Num- 
bers given to find a Proportional; which oy 


TT ww 2}|o bees 3 


Compound Proportion) which St 


ing to this Nuit by 2 Statings 


Fry NUURE RS. 


be ſolved by twoStatings of the Rule of Thee ebene 
it is alſo called the double Rule of Three, or Rule of 
ave lo etimel 
both direct, and Kiometabevone direct and one reverſe. 

It aught to de hinted to the Learner, that this Rule is 
not deſigned to ſolve all Queſtions Which bah be ſolved 
by two Staüngs of the Nai, of Three; but only ſuch 


as haye 3 of the 33 given Terms conjoined rogether 


as —— or ſuppoſed”; and chat the other two 
are Terms of Demand, or upon them the Qugſtion is 


formed; and theſe two Terms, «with the Number 


ſought, muſt be related,” or depend on esch other 
as che 3 Terms of Suppofition. Whence, and by 
caſting his Eye on the following Dugfions, he will ſoon 
be able to determine at Sight, hat Nenne are reſoly- 
able by this Rl. Nas, In foly enen belong 
of the Nals of Three; 
make the Anſwer of thefirlt Stating the middle Term 
in the ſecond Stating. - SY ng: Has k 


324. Exanyle 1. If 2000 in 12 , Months gain zi 


What will 200“. gain in 9 Months? 


Solution. Firſt ſtate as 1000. : 51. 32-2001. job 


S hat 2007. would gain in the fame Time 


100l. gains 371 . ſay, if 12 Months : 100. :: 9 
Months: 71. 105. the Anſwer. Or we might have 


5 worked firſt by the Time, ſtating, if 12 Months: 
510. :: 9 Months : the Money that could be gained 


dy 100 im 9 Months; and then ſaying,” as't001.”: 


the Sum found by the firſt Stating 32 . the 


Money required. 

We ſhall hint to the young Arithmetician one Thing 
more, as it does not appear to have been taken No- 
tice of by Authors, and it is this: Queſtions of this 
Kind may be transformed into others, which may be 
ſolved by a ſingle Stating of the Rue of Three. For 
Example, in this Quſtion, it is evident, that 12 Times 


1000 = 1200]. ought to gain as much in 1 Month, 


as" 100 l. in 12 Months; alſo 9 Times 2001. = 1800!. 
ought to gain as much in 1 Month, as 2001. in 9 
Months ; and, therefore, this Qucſion muſt * the 

ame 


3 Fir Nous ks. 
fame Anſwer as the following, If 12007. in 1 Month 
gain 5 J. What ought 1800 J. to gain in the ſame _ 
Time? Here the Stating would be, by the Rule of 
Three Direct, as 12007: 5 14} 1800 1: l. 10s. 
the Anſwer as befoere. 

325. Durſtion 2. If 10 Men do a Piece of Work 
in 6 Days. bow many Men could do twice ſo much 
in 3 Days? Firſt ſay, if 6 Days: 10 Men b: 3 Days 
inverſely : 20 Men, that is, 2b Men could do as much 
Work in 3 Days as the to could in 6 Days; then 
ſiy, if 1 Work: 20 Men z: 2 Works: Men, the An- 
ſwer. . - pens, | : 
326. From a proper Conſideration of theſe Justin, 
the following Rule is deduced, which. ſolves. all Que- 
ſions of this Nature by a ſingle Stating, and with» 
out taking any Notice whether the Queſizon. belongs 
w what is uſed to be called five Numbers direct, or 
five Numbers reverſe. The Rule is, of the three Terms 
of duppoſition let that which is the principal Cauſe of 
Gain or Loſs, Increaſe or Decreaſe, Action or Paſ- 
ſon, be put in the firſt Place; and that which denotes 
the Space of Time or Diſtance of Place, &c. be put 
in the ſecond Place; and the remaining Number, or 
that which denotes the Gain or Loſs, Increaſe or De- 
treaſe, Action or Paſſion, be placed in the third Place: 
Then place the two Terms of Demand, underneath 


SE 


e 


OS SS | Wn 


* 


Sno. dd” hn * 
— - 


CE. 


2 2 


thoſe of the ſame Name. e 
Having thus placed the Terms, obſerve the fol- 
lowing Theorems: 1. When there is no Term under 
the firſt or ſecond Place, multiply the firſt, ſecond, 
and laſt Terms t6gether for a Dividend, and the 
other two Terms Pe a Diviſor ; the Quotient will 
de the Anſwer. 5 15 | DOE GAS. 

2. When there is no Term under the third Place, 
multiply the three laſt Terms together for a Divi- 
dend, and the two firſt for a Diviſor; the Quotient 
gives the Anſwer *. 8 : 


8 66.880 


* To demonſirate, or ſhew the Inveſtigation of cheſe Rules, let 
P: 2 g, be the three Terms of Suppoſition, vis. p = the principal 
ale, e = the Time, or Diſtance of Place; g = the Gain cr * 

: : . 
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262 . FivE NUMBERS. 


327. Example 1. Queſtion the firſt, being worked ac- 
cording to the Method juſt directed, will ſtand 1 5 
I. Months. L. 
180 — 12—— 7.5 
„„ 55 7 
ag by the Rule the ſecond, 200 x 9 * 5 9000 
= the Dividend, and. 100 * 12 = 1200 = the Divi- 
r now 9goool. 1200. = 7+1. the Anſwer. 
328. 9ueſtron the ſecopd may be ſolved thus : 
The Numbers, being placed ac- Men Pap Work 
cording to Art. 326, will appear, 10—6—1 
as we have here annexed : 3 —2 | 


- . 


| | Hence, 
"oY xz y, and Ties tes Phra wes EAT: e Principal, y= 
the Time; &c. z = Gain or Loſs, &c. Then, theſe Quantities, | 
being placed as above directed, will ſtand thus, 2 = 1 
Now if the Queſfion is of the Nature of 2ueftion'the firſt, that is, 
if both Statings are direct, we ſhall Beets cy Oi 


44 


& 


would gain, Sc. in the Time r; * as ?: 9 5 = =. Hen ' 
when there i is no Term undet the third Pile, 95 is, when z 5 
required, æ = which is Theorem the ſecond. © | 1 


of be required, that is, if there be no Term under the ſecond 
® 56, Place, by: * = = x, we get, by multiplying. een een 


+ 168. dividing by gx, we have y = 12 which is one Part of Thee 0 


the firſt. 
Again, if æ be required, that is, when PE is no Term under 
j 108. the firſt Place, then from g = pz by dividing by gy we get x =||l 


| E, which is the other Part of Theorem the firſt 


& | 

" _ + Having thus proved the Rules to be true, and ſhewn their rel 30 
_ gations, when both Statings are direct, we ought now to prove them .. 

true alſo, when one Stating is in reciprocal Proportion, and the other I Di 


dire& ; ſuch, for Inſtance, as are Due/tions of the 7" of Queſtion 
the ſecond. | 


” Firlt ien. as? :þ:: y inverſely: E the W Cauſe that bin 
eould do as * in che Time y, as þ could in the Time 7 ; then, 
26g: eb if + ZE = x. Which, being the ſame as 4 above, promt Y 
the Thevrems to Bias good in all Caſes, 


* 


„ Senniibbleannts: 
„Hate by Tees 1, 10K 6 22 120 the Divi- 


Jend, and 3 &ũ 1 r 3 the Diviſor, and 120 = 3 5 
40 = the Number of Men, which was required. 


329. Queſtion 3. If the Carriage of 1 C. 40 Niles 


colt 9 Shillings;: hat onght the > Earrings of 4 Tak 
to cot far 20 Miles ? | 


70 5 7 e Mues * 
| The Numbers rightly Slaced | hg dart 
will ſtand thus: 28 — 20 


Here is no Term under the third Place; hente, by 
Theorem ſecond, 9 x 20 x 20 = 3600, and 1 X40 240, 
are the Dividend 
40 = go = the en = = bes tos. for 
Anſwet. 

330. Queſtion 4. If 36 Acres of Graſs be mowed 
by 6 Men in 8 Days, how many Aeres may de mowed 
1 36 Men in 38 Days? 

Men Days Atres 


Solution, The Nuinbers placed 6 — 8 36 
n proper Order appear thus: 36 - 3838 
Now, by Theorem ſecond, 36X 36 38 = 49248 = 
the Dividend, and 6 x 8 = 48 = the Diviſor, and = 
4 N = = 1046 the required Numbet of Arts. 
nd, WM 331. Queſtion 5. 1f 56 Gallons of Drink ſerve 23 


Perſons 120 Days, how many Days will 700 Gallons 
e ſerve 12 Perſons ? 


| | - Peribns Days * 
de Solation, Here the Numbers 25 — 120 36 
= | WM vill ſtand this: 112 — — 100 


Wherefore, by Theorem I; 25 * 120 & roo = ' 
300000 = the 3 and or Wh = 672 —a 


Dwiſor, 300000 == 672 == 446 Fa EKZ 


332. Scboum. Mr. Stonehouſe; in his Arithmetic; 
hints, that the Rule we have now been explaining of; 
s not univerſal ; becauſe, as he ſays, it will not folve 


eon, which i 1h two inverſe Statings of the 
lle of Lee an * . it is generally ſuppoſed. 


fuck 


and Diviſor reſpeCtively  * ; * 3600 = 


Fzvx NORRIS. | 

ſuch a Queſtion-cannot be propoſed in the double Rule 
of Three, yet he thinks [the ollawing Dueſticn cans 
not be other wiſe truly anſwered, u. Suppoſe 
% 2000 Men beſieged in a Town, wirh Proviſion for 
« three: Weeks, allowing each Man 20 Ounces per 
„Pay, were to be reinforced with 2000 Men more, 
é and were reſolved to make the aforeſaid Proviſion 

« laſt them 6 Weeks, how many Ounces muſt each 
« Man have per Day? Here the Numbers, being 
. pm ANUS to: the Dann Is Nes will 


thus: 

N Men Weeks. Oz. bail 

2000 3 20 • ͤ04 

| 4000 — 6 | 
Which being read, according to the Meaning of this 
Rule will ſignify thus much, If 2000 Men in 3 Weeks 
eat 20 Oz. what will 4000 Men eat in 6 Weeks? But 
this is not the Meaning of the Queſtion, and therefore 
this 2eſtion does not belong to this Rule; confe- 
quently, this is no real Objection to it. Further, 
this Queſtion may, by the Method hinted in Art. 324, 
be tranformed into another, ſolvable by one Stating 
of the Rule of Three inverſe, and to which. therefore 
it might have been referred; for Inſtance, 2000 
Men 3 Months is = 2000 x 3 = — 6000 Men! Month, 
and 4000 Men 6 Months as x '6'= 24000 Men 
3 Month; whence the Qugſtion may ſtand: thus: Sup- 
poſe there is in a Town Proviſion ſufficient to ſerve 
2 Garriſon of 6000 Men 1 Month, at 20 Ounces each 
per. Day; but, it being thought neceſſary to have 
e's” Men in it 1 Month, it is required to find how 
much each Man muſt eat per Day. Here, by the in- 
verſe Rule of Three, we have, if 6000 Men: 20 0z. 
Pa Heir inverſely: g Ounces. Note, The above 
gion might alſo have "nh ſolved after this Manner: 
onths being twice 3 Months, if the Men were equal, 
i is plain they muſt eat but one Half, 2:12.20 Oz. each, 
7 Day; but, the Men being double in Number, in Or- 
der to tat but the fame Quantity of Proviſion, they mult 
eat but * 10 Oz. vx. 5 Oz. each Man per os 11 

C 
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07 Sturrr INTEREST. 


333 WIA N 
3 33. H E N any 1 of Money is lent out, 
at ſo much per Cent. per Aunum, (that 

is, ſo much upon 100 l. for 1 Year, which, accord- 
ing to Law, muſt not exceed 57.) the Money Which 
the Lender may demand as fi Right, at the. — 
of any Time, for the Lending of the above: mention 
_ (called the Printipal is denominated the In- 
tere 

334. The Rule of n is divided into two 
Parts, Simple and CSmpound. Simple Intereſt is 
that which ariſes only from" the pal firſt Jent, 


-——_—— — 3 


A j — 
2 
(3 


- TT Cn 


A 


of 1007. be 51. for 1 Year, the imple Intereſt of 100/. 
for 2 Years will be 107; 3% being for the Intereſt of 
1007. for the firſt Year, and the other 51. for the 
Intereſt of 100 J. the ſecond Year, 

We have already ſhewn, in Five Numbers, the 
Method of finding by tar Rule the Intereſt of any 
Sum, for any Time ; for. Which on, we ſhall 
here only lay down a few Rules after the Practice 
Faſhion ; and theſe we-: ſhall comprend imo 


388 — 


5 {When the Time is Yeats, or Years 

ech s, work for 1 Year as jnzi(Qdmmitien ; 5 
2 xfince for 2 Vears: the Intereſt niſt be twice ſo 
much as for 1 Lear, and for 3 Years 3 Times as 
much, Ca) multiply. the Intereſt for ne: Vear by 
the Number of Years, and work fo the Month the Tooth if 
any,” by taking the Pyr are of a 

15176 * 
6. Bietern 1. Whit ie ce mesh es . for 

2 Fears fg yr Co, umn? wy 595 FY © 
3 51268} el NM 3 k 8028 3 250 


A634 Off Sits 3 >, 


8 J. s. 
250 © Intereſt for I a= 12: 10 


5 ee eee - 
20 Anby. intereſt for IE 222 : 


R FE} 2 7 . + >. As. , * 1 * \ V 
— 4 : n 10% ; 


3375 Queſtion 2, What od, ladet of 2840 
7 5. 64. or 3 en e at e ee 


N f ne ne Ni 
1 411 er * by &£ .% 44 4 1 44 i: iTA - 4 n * Fa . » S - 

- | 

iy "- Oy - 4 acting 4 $4. 4 " -. * . * 

| . + #4 "3X" - 13 \ 11 - © 45+ 4 


* * * * . 0 , 2 „ 
#14 i $$ {1 C4 « I) 7 
1 
= > * 6 . * ey ay — . 
. « — N 48 . FEI _ ny 4 — * 17 * © A F* % ”. 
* 414 3 * 7 14. a — — * a « > s L 


„ 
. 
* , 0 © r — \ EW 
«fads Foals: 1137 HO): Ns 51A ri 
"+ 4 A* - 9 4 — 


and [406 is 4 1142: 322 ty 
PP S177] 7 7 13: 19 " 2 D 
38901 me 715 1 Niere 
" ” 5 2. #7 : 8 g 
20 rein St v 15 48 ee 
2 1 1170 $113 172 2657 ret 260 
1 136 0d 715 
v4 15C LY a, Ef a 2 * OY Sid 9 
vii 40 fewans chi ne bone 
Len Fart PEA CR Nan 3; ne 


S e ww nts el n i & ragh vdy . 
9 Intereſt for 1 bern ö 


Intereſt for 3 Years << 38 Vas 9 3 
Name e. of a Were 42 A 33 83 46. 
- 3Mgnchs! F " HE 11 2 2 

Fun 7 £ ot — hd dS: 


Sum = Intereſt required wa oo 1 14 


ereſt may be found by & nding the Intereſt for i 
ear by Caſe the firſt, 3 then tlie required Intereſt 
by t the Rule of Three Direct, ſtating, if the Days 
20 Year be the Intereſt for 1 Year, the Days the 


oney is at Intereſt v mW give the required In- 
tereſt, 


393. 


= . "Cafe 2. ' When "the ime. is in Days, the In. 


C Copouty” InTiertsr. 
339. Quiftion 3. What is the Intereſt of 410 I-ios. 
for 1 Year and 40 Days, at 5 l. per Cent per Amum # 


by Pp . J. 
r MIS OTIS CE OS 
EC & IE IT TEE *#z | 11 

| 8 made 
. . 3 : . 20: ih 
£2077 01905% 159 2 Interest for 1 Tenn 


Now, if 365 Days: 420 l. 10. 6d. 40 Days 
21. 48. 11d, 3 gs. 7 = the Intereſt for 40 Days. 


65 
FECT 125 = 
.* 200. 105%, 6d. + 21. 45. 119. 39rs. 36s = 224. 


164. 6d. 3 278. 5 = the Intereſt for 1 Year and 40 


Days, which was required. 0's 


- 
: 


Note, We' think Five Numbers as good a Method 
of ſolving, this Caſe as any by common Arithmetic ; 
but the Operation by that Rule we ſhall leave to the 


— 
= . 

Learner for his Exerciſe. | 

| x | 

» J 4 4 | 1 IN : | 
— ————— 

my 6 + _ A k r 2 
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F ComPound INTEREST. 

340; FNOmPouUND: INTEREST, or Intereſt upon In- 
| tereſt, is that which ariſes both from the 
Principal and Intereſt taken together as it becomes 
due; 7. e. when the Intereſt, at the End of the Year, 
becomes due, but is not paid, that Intereſt is made a 
Part of the Principal; and ſo the firſt Principal and 
Intereſt of the firſt Year, added together, becomes 
the Prineipal for the ſecond Year ; and the Intereſt 
for the ſecond Year, added to the Principal for the 
ſecond Year, gives the Principal for the third Year, 
Fc. ad infinitum. One Queſtion will be ſyfficient to 
ſhey the Method of ſolving this Rule. 


M4 „ 


168 


Of | Courovxd InNTa3REST. 


341. What will 210 J. 


75. 6 d. nn in 3 


Years, at 50. per Cent. . Berg 152 Pr 
" , d. 2. 4. 4 gr. Int: 
210: 7: 6 Principal firſt Year 210: 7: 6:0 | 

5 Inter firſt Year 10:10: 67 2 An 
10051 20 6 Principal bd Yar 220 7: 10:2 | 
bo 2 0 

19/37 - 11104: 9 4:3 
122 20 £0 
2 r x 

4150 o[8g & 
4 r2 ” pe 
$7867 15 NN N 00. 

2'00. 100% ; 

EL ? .+ 5 {6 

n 50 

R's: -GIL1 161 inn 50 

r hs . 

Principal af the ſecond Year 220: 17: 10: 2 b 
Intereſt for the ſecond Tear 11: 0:10: 3 fert 


TR. for the third Year 257 Ins 


1 


T . B 
— — 
5 2 


ne 
4 


1s 


— — 


* eee 


«riches 4 4.6 9%: 1-5, 
Princi oil for the third 7 18: a . 


lntereſt for the third —_ A.: A er 
Anſn. The whole Amounts 343: 10 8 * 


Note, Theſe Intereſes 0 might have b been » fon — 
compendiouſly oy Art: your. I 4 ; . 


342. Scholium. Though, 925 . does, nat = 
compound Intereſt to thoſe Perſons who lend Money, 
jet it is uſed in purchaſing Annuities, freehold Eſtates, 
Cc. which we intend to explain hereafter: in its pra- 
per Place; and ſhall here only obſerve with Mr. Mal- 
eln, that, ( abſtracting from the Reaſon of the Law 
* (which may be the Encouraging of Trade, by em- 
* ploying Money that Way rather than upon Intereſt) 
e jf taking Intereſt be at all juſt, — me Intereſt 
e cannot. unreaſonable, - For, if I can demand my 
Intereſt, when it is due, I may take that Intereſt· 
Money, and lend it out. again upon Intereſt. to 


* alſo. to the Perſon who has my prineipal Sum? 


Thing if I continue or leave that Intereſt in his 
„Hands: Therefore, there is the ſame Reaſon that 
* it ſhould bear Intereſt after it becomes dne, as . 


f . 


0 REBATE, or Disceunr. 


343. DD Ezatz, or „ een is. hs Rule bY 
which we find either what preſent Money 
will pay a Debt, which cannot be demanded till ſome 
Tims to come, or what mult be deducted or abu 


* any other Perſon; why then may I not lend it out 
* And, in Point of Right and Takes; it is the ſame 


33 
P rg params rei ef . 1 24 
P1161 I * 
= 28 F pf 1 . - J 2 2 * 2 . 1 5 1 J + TT 
bs. * N — ——_—— x AE. 6 4 * ** 5 > . N 
[ 's — LH 4 
„ * 7 * . 8 1 
4 * 
of H A P. XXIII. i tif: s "03" 


- 
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Of Rin; or Discovxr. 


out of the Debt, at a given Rate of Intereſt per Cent, 
per Annum. © 

344. The ready Money that will ſatisfy" the Debt, 
is called the — Worth ; becauſe, if it was put out 
to Intereſt at the given Rate, for the Time the Dif. 
count is gomputed, it would amount to —_ given 
Debt. 

345. The Rebats, « or Diſcos, 4s hey Money which 
is abated, or deducted, in Contderativa ps i paying 
the Money before it is due. 

346. Axiom. The given Debt leſs the: preſent 
Worth i is equal-to the Rebate, or Diſcount ; and the 
given Debt leſs the Diſcount is equal to the preſent 
Worth; ſo that, one being known, the other” becomes 
known Alſo by a bare Subtraction. ü 

347. Sebolium. That an 1 — Sg to be 


made for paying Money before it falls due (which is 


ſuppoſed to bear no Intereſt till after it is due) is very 
reaſonable; for, if J keep the Money in my own 
Hand till the Debt becomes due, I may, in the mean 
Time, put it to Intereſt, and receive an Increaſe of 
it; but, if I pay the Whole in ready Money, it is giv- 
ne chat Benefit to him; therefore, we have only to 

enquire what Diſcount ought. to be allowed. And 


here ſome Debtors will be ready to ſay, that ſince, 
by not paying the Money till it — due, they 


may employ it at Intereſt, they chink, by paying it 
before due they ſhall” loſe that Intereſt, and, for 
that Reaſon, all ſuch Intereſt ought to be diſcounted: 
But here we may reply, that they cannot be properly 
faid to loſe that Intereſt till the Time the Debt be- 
comes due arrives; whereas we are now to conſider, 
what would properly be loſt at preſent by paying the 
whole before it falls due; and this can, in 
Point of Equity or Juſtice, be no other than what, 
being put out to Intereſt till the Debt becomes due, 
Toes, amount to the Intereſt of the Deht for the ſame 
ime. Whence this Rule: Find the Amount, of 
1007, for the given Time, and then ſay, as that 


| Amount is to the Intereſt of 1001, for the given 


Tune, 


a Sm. 2 -* 


"SS _ wo cw i 20. 


* 1 SS 


REBATE, or or Drscovwr. - 
Time, ſo is the” whole Debt to the Diſcount re. 
3 9 1 a ab 047 942 | 
- 348, Queſtion 1. What Dem ought there to be 
allowed on paying, in ready Money, a Debt of 2101 
05. due at the Enid of two Years; Rebate being made 
at 61. per Cent. per Amum ſimple Intereſt? - 


= the" Intereſt of 1000. for 2 Years ; hence 1000. 4 
10 L. = 1101. = the Amount of 1007. 1 in 2 Tears; 
whence; by the above Rule, we have, as TTOI.: 107. 
121210}. -T08. 191. 25. 8d. 3qrs. very near, 22 
the Rebate, or Diſcount; conſequently, if the pre- 
ſent Worth had been demanded, then 2161. 10. — 


10 J. 2 J. $4. 35 = 1007, Fo e 2 the 346 


preſont Worth. - 

349. Corollary.” Hence the abbve Rule may” be 
otherwiſe written"thus': As 1 Year, 12 Months, or 
365 Days: the Rate Propoſed 72 : the Time pro- 
poſed: a 7 fourth Number "Then as 1007! Þ chat 


tourth Number: that fourth Number p: the given 


Debt =the required Diſcount;' or Rebate.” ET 
i! 450, The preſent Worth may be found Loli 
of che Rebite, by conſidering, that the pteſent Wortli 
muſt be ſueh a Sum, as, being put out to Intereſt the 
given Time, would mount tothe whole Debt; for 
in en Caſe, e W neither — is wrong: 


in $13 F7 1 1} | + * ci 15 — RA 
. a C ; 5 
Ai! 9 4 V 44% 117 0 — 1 a 7 2 1 1 ” £ — > 21. 144 4 


18 Let r = Pr SSH a rs 
ye Time; S the Debt; æ the required -Diſcount ; then 33 1 

5 xt = the Intereſt of 100% in the Time 7, and *- 100 
F 1 = the Amoane of 1oot. in the Time 7; alſo 100: rt = 4 


tt 
5 the Intereſt of the Debt in dle Time 73, whence, 2s 


190 + %; 190 f. apr (che Sum which inthe Time . would 


. 


mount to Th as Ine of the Debt in the Time i, which, 


by the Eg Reaſoning, is =) #.« 2 rid=" To rex ay 185. 
dart divided by ye gives TL = + © whieace fas 100 + f 108. 
57 nA: x, that is, as the . S i051 : its Intereſt for r 1 


be given Time 3 the whole Debt the Rebate 2.8. D, 


Dolution. Say firſt, "If 1 Lear: 51. :: 2 Years: 10% 


8 


— — — 


— 


bs. 


fo 


REB3aTz,0:DiseounT; 


ed; becauſe; if either the: Perſon who is to receive, 


or he who is to pay the Money, was to put it to 
Intereſt for ſo long a Time, be would have juſt 2 
much to receive as the Debt, Whepce. it is eyiden 
the following Rule will find the prafent Worth, uz 
Find the Amount of 1094; for che given: Time; — 
ſay, as that Sum: re:; the given Debt to the 
| preſent Worth. Or; in other Wards, AS; ente 

Months, or 365 Days the Rate -prapoſed-;: 

ime propoſed : 4 foumb Nambers: $ -n9y . 


that fourth Number: 1901: given Debt ; Marc 
ſent Worth. SITS 1137 1 und 707 1 10 


351 Let it be be required, for to 
E re fequifed, — fn 


Worth (or what ready Money will pe 

the Debt mentioned in ueſtion the Arft, viz.) i 
2104, 105; due at the End of 2 Fears, Rebate being 
made at the Rate of gl. pen Cent. Der Aurum Av 

Solution. Say firſt, if 1 Tear; 4.ds 2 2 Year: 
107. = the Intereſt of 1001: for 2 Vears; eds 100/, 
is the preſent Worth (or Which is the ſame Thing, 
would hana a Debt),of 100. A 10 l. = 1101, 
payable at 2 Years End, Conſequently, as'T191.: its 
preſent Worth 1004. 33 2700. 108. 191 hops. 34.197 
nearly. i-preſent Worth: EA. And, if theDif- 
count heggquired, 270% bo 19g 5 
ee Sg, vetynegt, the iſeount as beſore. 

332. Scbolium. As this Rule is of Uſe in diſcount- 
ing Bills paid before they are due, it may not be im- 
proper to obſerve in this Place, rer 
foreign to our pteſent Deſigh) ) that," accordi 
Mr. Cle, in his 2. outÞ's Fo eat to Trade 2 
fineſs, *« the Uſance or Uta e of Merchants, with Re- 
« ſpect to foreign Bills bf Exchange, to and from 
*©. London to Rotterdam, Antwerp, or any Part of the 
Tord Countries, is one Calendar Month after the 

N of the Bill z; double Uſance. two Months, 
40 Uſance from Hamburgh, Copenhagen, Stock- 
Beim, Lubeck, Straſburgh to London, and contra, \8 


1 $6 alſo one Month; tho Bills ſrom thoſe" and other 


5 n en are een — n wh 
3 3 405,1 oat m 


= 6. 6004 8% eo T T £0 


os ©TÞD 
8 


1 


age f Maxchanrs. = « 
Sight, becauſe of che Uncettainty of their Arri- 
« val. Uſance from Lyndon to Liſbon, or Madrid, is 
« two Months 3 to Leghorn, Venice, or any Part of 
« the Levant, is three Months, and cos. 


After Bills of Exchange become due; whether 


inland or foreign; payable: at Sight or other wiſe, 
« there axe; by; Cuſtom of Merchants, certain Days 
« of Grace allowed the Accepter over and above the 


« burgh, twelve; Antwerp and Madrid, fourteen; 


« and London always three: And, on the third Day, 
« before Sun-ſet, Payment muſt be demanded on 
« the Part of the Preſenter ; and, if not complied 
« with, the Bill muſt that very Day (being the ut- 


« moſt Time allowed by the Law for that Purpoſe) _ 
« be noted, in Order to be proteſted for Nop-pay-= 


« If à Bill fall due on a Sunday, or other great 
« Holiday, it is to be demanded and paid, or pro- 
teſted, the Day before.“ FFF 


353. Queſtion 2. Suppoſe a Bill of Exchange for 


boo“. dated at Antwerp the Tgth of September 1752, 


at double Uſance, is accepted at London, and Pay- 
ment offered the Second of November, 1752: What 


Money muſt be then received, Rebate being made 
at the Rate of 61. per Cent. per Anmon 2. 

Solution. In September there remain 11 Days, Or- 
tober 31, November 19, Days of Grace 3, the Sum 
of thoſe Numbers is 64 Days = the Time the Bill is 


due; but Payment is offered in 11 þ 31 + 2 = 44 5 


Days, . 64 — 44 . 20 Days = the Time the Bill 
is paid before due, for which Time the Diſcount is 


to be computed ;. and therefore the firſt Stating is, 


If 365 Days: 5760 Farthings (= 61.) :: 20 Days 


: 315 Farthings nearly, and the ſecond, as 96315 
Farthings (= 1001 A 315 Farthings) : 96000 Far- 


things (= 4100/.) ;; 576000 Farthings ( 600. 


: 5891. 


376 


l mitter's Order a ſecond Time.. 


EQUATION of 'PaymEnts: ! | 
: 589k os. 9d. nearly, = the preſent - Worth, or 


Money to be received. Q. E. JI. 
3354. We have here only treated of ſimple Intereſt, 
becauſe, as has been already hinted, the Law does 
not allow of compound Intereſt herein. We have 
only one Thing farther to hint before we put an End 
to this Chapter, and that is, that, in paying a Bill be. 
fore it falls due, the Payer ought to be well ſatisfied 
(in his Mind) that the Receiver is not likely to fail 
ſhortly, becauſe, if the Reteiver << ſhould fail before 
tit falls due, he will be liable to pay it to the Re. 
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EG NATION of PAYMENTS; 


355. 1 QUATION of Payments is: a Rule by 
which when ſeveral Debts are payable at 


17 


different Times (and are not ſuppoſed to bear Inte- 


reſt till after the Time when they become due) we 


may be able to determine ſuch a Time for Payment 


of all the Debts, that neither the Debtor nor Credi- 
tor may be wronged thereby; and the finding ſuch 
a Time is called equating the Times of Payment; or 
reducing, them to one. 1 363M 
336. The common Method of working this Rule; 
is, to multiply the ſeveral Sums by their reſpective 
Times, and to divide the Sum of all theſe Products 
by the whole Debt, and the Quotient, thence ariſing, is 
"ay the equated Time, for Payment of the whole 

1 PLS STSNO Eh 57: EIN 
337. Example. Suppoſe A owes B 2051. to be paid 
in 2 Years, and 2000. to be paid in 1 Tear; what is 


the proper Time for Paying the whole Debt (to pre- 


vent the Trouble of two Meetings) at the Rate of 
$54. per Cent: per Annum, ſimple Intereſt? . 
Solution. In working this by the above common 
Method, we have nothing to do with the Rate of - 
8 terett. 


BazTz? n tbe firſt SORT. 
tereſt, but work thus, .205 x 24 (the Months in 2 
Years) = 4920, and 209;x 12 (the Months in 1 Year) 
= 2400, then 4920 + 2400 = 7320, and 205 + 


100 = 405. Laſtly, 7320 ＋ 405 = 18 ES Months 
=1Year 6 Months and of a Month, for the An- 
(wer. Der op Ae. e. +; $21 + 
358. Scbolium. Though the above Method is that 
which 1s commonly uſed, and taught, in moſt arith- 
metical Books and Schools, it is not true; however, 


we ſhall not here tire the Reader's Patience, by ſtay- 
ing to demonſtrate the Fallacy of this, and ſome other 


Methods, given by arithmetical Writers, for ſolv- 
ing this Rule; for, when we give the true Solution, the 
Demonſtrating of that to be true will be a ſufficient 
Demonſtration, that the above, and all other Me- 
thods which do not agree with that, are falſe. Far- 
ther, amongſt all the Treatiſes of Arithmetic which 
have come to our Hand, (and theſe not a few) we 
do not remember to have met with any true Solution, 
ſaye one, by the laborious and learned Mr. Malcolm; 


but as neither this Gentleman's, nor our on Solution, 


could be underſtood by the Learner in this Place, 
and as an accurate Solution is but of little Moment in 


Buſineſs, we ſhall. defer giving a true Solution, till 


we treat of Decimal Arithmetic. 


FO PTR 


HAP. XXV. 
BAR TER, the ft So T. 


59. NAR TER is the Rule by which. Merchants. 
proportion the Prices, or Quaatities of their 


Goods, in ſuch a Manner, that in exchanging them 
neither may ſuſtain a Loſs by ſuch Traffic. 


360. Barter is divided into two Parts, called by ; 
Authors the firſt and ſecond Sort. Sort the firſt is 
Ms ee Wau" een, 
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Baar the firſt Sort. 5 
when the Rate and Quantity of any Kind of Goods, 
and the Rate of any other Kind of Goods, is given 


to find the Quantity of theſe Goods that muſt be ex: 


changed. Note, Both theſe Rules are ſolved by the 
Rule of direct Proportion. 3 
361. Example 1. Two Men illiam and Thomas bar. 


ter; Millan hath 45 Yards of Cloth at 45. 6d. py 


Yard; and Thomas has Sugar at 7 d. per 5; how much 
Sugar-ought Themas to give William in Exchange fot 
his Cloth ? 1 Pan 1 
Solution. Firſt by the Rule of Three direct or Prac: 
tice, find what is the Value of 45 Yards (of Cloth) at 
45. 6d. per Yard, which is ='2430d; then, we are 
to find what Quantity of Sugar is equal in Value to 
24304, and we ſay by the Golden Rule, If 5d: 


11b 72 2430d.: 347 +t,= by Reduction 3 C. ogr. 


11 wand of a tb, for the Anſwer. 


362. Queſtion 2. Jebn and James barter thus: Jobs 
ſells James 100 Dozen of Rabbit Skins, at 1 5. per 
Dozen; and is to have in Return, of James, Hats of 
two Sorts, viz. of 5 Shillings and 9. each, and 
of each Sort an equal Number. It is required to 
find the Number of each Sort? 

_ - Solution. Furſt ſay, if 1 Dozen: 15. 2} 100 Dozen 
: 1008, = the Value of the Rabbit Skins. Now, 
55. + 95. = 145.'= the Value of 2 Hats, viz. 1 of 
each Sort. Whence, we have this Stating, if 145. : 
1 Hat of each Sort:: 1005. : 7 5 or 7 4 = the Num- 
ber of Hats of each Sort; bur, fince there is no ſuch 
Thing as ſelling a Part of a Hat, John ought to have 


of James 7 Hats of 5 Shillings each, and 7 Hats of 


95. each, and (+. of 55. and I of 9, org of 5 q ot 
of 145. =) 2 Shillings in Money. But if the Number 
of each Kind was not to have been equal, but in a 
given Proportion to each other, then we work as in 
the following Queſtion. | 1 A 
363. 2uiſtion 3. Suppoſe two Men A and B barter 
A has 210 Yards of Cloth at 4 Shillings per Yards 
which he exchanges with B for Spoons at 5.5. and Tea 
Spoons at 23. each ; and being willing, that the Num- 
„„ ber 
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BarTER the firſt SorT. 


ber of large Spoons ſhall be, to the Number of Tea- 
Spoons, as 2 to g, that is, for every 2 large 5povns 
he is willing to have 5 Tea-Spoons : It is Fl ured 
to find how 1 many Spoons of each Sort A mult | 

for his Cloth? 

Solution. Firſt 2 10 Yards, at 45. per Yard, are equal 
in Value to 210 x 4 = 840 Shillings; and 2 Spoons at 
$5.=2 X 5 = 10 Shillings; and 5 Spoons, at 25. each, 
=5 x 2 = 10 Shillings, whence 105. x 105. = 20s. 

S the Value cf 7 Spoons, viz. 2 Spoons of the large 
Sort, and 5 Tea-Spoons ; whence, as often as the 


I Shillings, ſo many 2 Spoons of the larger, and al ſo 
1 Spoons of the ſmaller Sort, muſt be taken; 840 
20 = 42 = the Times that 7 Spoons, viz. 5 of the 
lefler, and 2 of the greater, is contained in the whole 
Number of Spoons; 42 x 2 = 84 Spoons of the 
large Sort, and 42 x 5 = 210 Spoons of the leſſer 


and 210 Spoons at 25. each = 210 x 2 = 4205s,: and 
and 4206. + 4205. = 8405. the Value of the * 
= the Price of the CIdth as above. 


The Operation for the Number of Spoons, per- 


1 Fg if found by the following Method, may ap- 
s WI pears ſomething clearer to the Learner. By the 
f above, 840 Shillings are = the Value of the Cloth, 
and 205. = the Value of 7 Spoons; *, by the Golden 
Kal, if 205. : 7 Spoons :: 8405. : 294 Spoons. But 
1 WW! theſe Spoons are to be divided into two Numbers, in 
/ the Proportion of 210.53 whence, by Fellowſhip, as 

) 


2745 2 7: 294: 2: 84 = the Spoons of the larger 
r Kind; and as 7 : 294 :3 5 ; 210 = the Number of 
r Spoons of the leſſer Sort. And 84 + 210 = 294 
a4 WW Spoons as above, for Proof. 

n Corollary. Hence follows the Reaſon of the firſt 
Method of Solution. For here in one Stating we are 
do multiply by 7, and divide by 20; and, in the other 
I wo Statings, we are to multiply the Number that 
a comes out by the above Stating by 2 and 5 reſpec- 
- tively, and divide by 7; whence, as we are both to; 
3 N mul - 


Value of the 7 Spoons, viz. 205, is contained in 840 


Sort; and, for Proof, 84 Spoons at 5s. each = 4205. 
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BARTER the ſecond SORT. 


multiply and divide by 7, it is plain the Anſwer will 
be the ſame if we entirely omit the Seven, and only 
divide by 20, and multiply the Quotient by 2 and 3 
reſpectively. | 


CHAP; .XXVI, 


BARTER the ſecond SORT. 


364. JDARTER the ſecond Sort ſhews, if ont 
| Man raiſes the Price of his Goods, how 
much another ought to raiſe the Price-of his Goods, 
to barter with the former. | 
365. Queſtion 1. A hath Sugar at 6 d. per tb ready 
Money, but in Barter will have 74. per w; and B 
hath Corn at 3s. 6d. per Buſhel ready Money: What 


ought B to have per Buſhel to barter with A? 


Solution. Here it is evident, that as 64. : 7d. 2: 33. 
64. : 45. 14, the Barter Price of B's Corn. Q, E. I. 

366. Scholium. It is common amongſt Authors 
to find the Barter Price, in Order to find the Quan- 
tity of Goods that muſt be given in Exchange ; but 


this is certainly going a round- about Way to no Pur- 


pole; for, if the Prices are raiſed proportionably, there 
can nothing be gained by either Party by raiſing them, 
and therefore it will be the fame Thing to compute 
the Quantity by the ready Money Prices ; whence, 
for what may be done by one Stating, it is common 
for moſt Authors to make two. For Example, if in 
the above Quſtion it had been demanded, how much 
Corn B ought to give A for a given Quantity of Su- 
gar, moſt Authors would ſay, firſt, as we have done 
in the above Solution, and then, if 1tb. : d. :: given 
Quantity: the Barter Price of 4's Sugar; and then, 
if 4s. 1 d.: 1 Buſhel :: the Barter Price of 4's Sugar: 
the Buſhels of Corn required; making in all 3 Stat- 


ings, whereas there are but two neceſſary; 02, iſt, 


rr 


LOSS awd GAIN. 

if 145. : 64. :: the given Quantity: the ready Money 
Value of As Sugar; and then, if 35. 64. : 1 Buſhel 
7: the ready Money Value of As Sugar: the Buſhels 
required. 's 

367. Qusſtion 2. A and B barter; A hath 1000 tb 
of Sugar at 6 d. per tb ready Money, but in Barter 7d. 
per tb, which he ſells to B, for which he will have 
of the Barter Price in ready Money, and the reſt 
in Corn; now B's Corn is 35. 6d. per Buſhel ready 
Money : It is required to find how much in Money 
and alſo in Corn, B muſt give A for his Sugar? 

Solution. Firſt, find, by the Rule of Three direct or 
Practice, the Value of 1000 b at 64. and 74. per th, 
= 251. and 291. 35. 4d. reſpectively; 4 of which 
laſt, or the Barter Price, is=29/. 145. 5d. t gr. nearly 
= the ready Money to be paid by the Qugſtion. Now, 
ſince * it is the ſame Thing in Effect, whether we con- 
ſider the Goods ſold by the ready Money or Barter 
Price, we ſhall chuſe the ready Money Price; and 
. 251. — 91. 145. 5d. 1 gr. = 151. 55s. 6d. 3qrs. = 
the Value of the Corn, and . if 35. 64. : 1 Buſhel7! 151. 
5s. 64. 34rs. : 349 Buſhels and r of a Buſhel. 

Note, The Solutions given to Queſtions of the Nature 
of this, by ſome Authors, are not true. For they 
take the propoſed Part, here , and ſubtract it both 
from the ready Money and Barter Price, and then 
e Wl fay, as the firſt Remainder : the ſecond :: B's ready 
n Money Price : his Barter Price : But this Proportion is 
te falſe; for B's ready Money, to his Barter Price, ought to 
e, be in the ſame Ratio as A's ready Money to his Barter 
8 Price, and not in the Ratio of the above Differences. 
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CHAP. XXVII. | 
. LOSS and GAIN. 


368. Els is the Nale by which Merchants 
| and others compute their Loſs or 
Gain, It is divided into two Parts; in one the 
Continuance of the Money or Goods in Trade 
N 2 is 


5 


LOS S and GAIN. 
is not taken into Conſideration, and for that Reaſon 
is called Loſs and Gain without Time; the other, 
becauſe in it we alſo conſider the Time, is called, 
Loſs and Gain with Time. Both theſe Rules being 
eaſily performed by ſuch as underſtand the Golden 
Rule, we ſhall be very compendious in illuſtrating them. 

369. Example 1. A Man bought 384 Yards of 
Cloth at 45. 6d. per Yard, and ſells it at 5s. per Yard; 
what did he gain by it ? 

Solution. This may be ſolved by two Statings, viz. 
by finding what 384 Yards come to at 45. 64. per Yard, 
and alſo at 5s; for it is evident the Difference of 
the Values thence ariſing muſt be the Gain required. 
However, it is better ſolved by one Stating thus: If 
it be bought at 45s. 64. per Yard, and fold at 55. 
per Yard, there muſt be gained 5s. — 45. 64. = 64. 
on each Yard, and ., it 1 Yard : 69. :: 384 Yards 

: 91. 12s. = the Sum gained on all the Yards. 2. E. J. 
370. Queſtion 2. If a Perſon buys go Yards of Cloth 
for 12/, how muſt he ſell the Cloth per Yard, to 
gain after the Rate of 10/7. per Cent? 

Solution. Say firſt, as 1007. : (1000. ＋ 101. =) 
1104, 2: 121. : 13. 45. what he muſt ſell the 50 

Yards for, . ſay, if 30 Yards : 131. 45. :: 1 Yard 
256. 3d. 45 = the Price per Yard. Q; E. J. 

Nete, This Queſtion might alſo have been ſolved 
by firſt finding the Value of 1 Yard, as bought; 
and then finding how that Price per Yard muſt be 
raiſed, to gain 107. per Cent. 

See Miſcellaneous Queſtions at the End of this 
Volume. 
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371. CYFUVESTION 1. If I buy Cloth at 25. 84. 

per Yard, and fell it at 25. 109. per Tard. 

to be paid in 4 Months; what is gained per Co. 
fer Anmum® 

This 


— 
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EXCHANGE. 
This may be ſolved by two Statings of the Rule of 


Three direct, viz. by ſaying firſt, as 25. 8 d.: (25. 
104. — 25. 84. =) 24. :: 100. : 61. 55. = the 


Money gained by 100. in 4 Months; . ſay, if 4 


Months: 6/. 55s. : 12 Months: 187. 155. the An- 


ſwer. It may alſo be ſolved by 5 Numbers thus: 
d. z0f a Year , &* | 
32 —— 1 — 2 
24000 ww” 

Here the Blank falls under the third Place, and 
therefore, by» the ſecond Theorem of that Rule, we 
have 2 x 24000 x 3 = 144000 for a Dividend, and 
32x 1 = 32 for a Diviſor, and . 144000 = 32 = 
4500 d. = 181. 155. for the Anſwer, as before. 

372. Corollary. Hence it appears, that, ſince 1001. 
and one Year are always two of the given Terms, 
any Three of the other four Terms being given, 
the other may be found by the Rule of five Numbers; 
which we ſhall leave for the Learner's Amuſement, 
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CHAP. XXIX. 
of EXCHANGE. 


373. ND ER this Head, we propoſe to ſhew 

| the Method of computing, what Sum of 
Money ought to be received in one Country for a 
certain Sum of a different Species paid in another, 
with other Queſtions relating to ſuch Exchanges. 

374. The current Rate of Exchange betwixt any 
two Countries riſes and falls, upon every Occaſion 
depending, in a great Meaſure, on the Plenty or Scar- 
city of the Coin, &c. but the Par of Exchange, that 
is, the real Value of any foreign Piece or Sum, be- 
ing always according to the Weight and Fineneſs 
of the Coin, remains fixed, unleſs a new Kind of Coin 
be ſtruck. will 

375. The chief Places, with which England ex- 
changes, being France, Italy, Portugal, Spain, and 

N 3 8 Hol- 
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EXCHANGE. 
Holland, it will be convenient to give à ſhort Ac- 
count of their Money, and, 
| I. Of France. 
At Paris, Lyons, Rouen, &c. they keep their Accompts 
in Livres, Sols, and Deniers, which are thus divided: 


12 Deniers 1 Sol 

20 Sols {[ _} 1 Livre 5 & | 
3 Livres {©} 1 Crown old, or Crown Turnois 
5 Livres 1 Crown new. 


The French exchange with the Engliſh by the 
French Crown; the Par of the Crown Turnois is 45, 
bd. Sterling. DE TOE» 

The Courſe of Exchange between London and Pa- 
ris, Oftober 26, 1756, was 30 d. per French Crown. 

| 4 Mi... At HA... ; 

376. In Genoa, - Leghorn, &c; they keep their Ac- 
compts in Livres, Sols, and Denier s. 

At Genoa 5 Livres Y * . 

At Legh * 6 F = U Piece of Eight. 

They exchange upon the Dollar, or Piece of Eight, 
the Par of which with England is 45. 64. Sterling. 
The Courſeof Exchange, between London and Ge- 
noa, Oftober 26, 1756, was 46 d. 3 per Piece of Eight, or 
between London and Leghorn 4 d. +. 3 

| IH. Of Portugal. . 

377. At Liſbon, Oporto, &c. they keep their Ac- 
counts in Rees, of which 1000 = 2 Mill-Ree. They 
exchange on the Mill-Ree, the Par of which is 65. 
84. 29rs. Sterling. The Courſe of Exchange, be- 
tween London and Liſbon, October 26, 1756, was 55. 
44. per Mill-Ree 3 and the ſame between London and 
porto. | | | 07 

Piste v1 TV. 

* Engliſh lawful Silver Coin is called Sterling; concerning the 
Derivation of this Appellation there are various Conjectures, ſome 


deriving from the Eferlings, ſome of whom were employed by King 
Richard the Firſt, on Acccunt of their Abilities ; others from the 


Saxon Word Ster, a Rule or Standard, Qc. 


EXCHANGE. 
I YE IV. Spain. s 
378. In Madrid, Seville, &c. they keep their Ac- 


compts in Maravedies, Rials of Plate, and Pieces of 
Eight, otherwiſe called cutrent Dollars. 


| | Note. 
34 Maravedies q _ 1 Rial of Plate 
8 Rials of Plate! 72 8 Piece of Eight. 
They exchange on the Piece of Eight, the Par of 
which is 45. 64. Sterling. The Courſe of Exchange 
between London and Madrid, Ottober. 26, 1756, was 
38 d. per Piece of Eight. 
V. Holland, Flanders, and Germany. +1 
379. In Amſterdam, Antwerp, Bruſſels, Rotterdam, 
Hamburgh, &c. they keep alſo their Accompts in Flemiſh 
Pounds, Shillings, and Pence, or in Guilders, Sti- 
vers, and Pennings. The Flemiſh Pound, Shilling, 
and Pence, are divided like ours, viz. 


12 Pence 1 Shilling, or, as they | 
| { =} call it, Schelling. 
20 Shillings x Pound. 
Note alſo that, 
16 Pennings 1 Stiver. 5 
6 Stivers 1 Flemiſh Shilling. 

20 Stivers + r Guilder, + 

6 Guilders ' S==4 1 Flemiſh Pound. 
30 Stivers 1 common Dollar, 

50 Stivers | 1 Specie Dollar. 

63 Stivers I Duccatoon. 


Hence 1 Stiver = 2 Pence Flemiſh. 


They exchange with the Engi/þ on the Pound 
Flemiſh, the Par of which is 38s. 5d. Flemiſh = 11. 
Sterling. The Courſe of Exchange between London 
and Amſterdam, the 26th of OFober, 1756, was 36s. 5d. 
at 2 4 Uſance, or 36s. 2 at Sight. It ought alſo 
to be obſerved, that in the Low-Countries, Holland, 
Germany, &c. their Money goes under three Deno- 
minations, viz. common Money, Current or Caſh 

N 4 Money, 
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EXCHANGE. 


Money, and Exchange Money, or Money of the 
Bank. Their common Money, conſiſting of their 
coarſe Pieces, is chiefly uſed by the poor People. 


But the current Money is a better Sort, and is the 


lawful Money for paying Debts,. &c. As fer the 
Exchange Money, or Money de Banco, it is the fineſt 
and beſt of their Gold and Silver Coins; and on this 
it is, that the Per of Exchange betwixt Nations is 
fixed, and with this Bills are generally paid; but, if, 
at any Time, it happens that there is not a ſufficient 
Sum to pay the Bills, then Merchangs are obliged 
to receive current Money; and, in Conſideration of 
its being worſe than Exchange Money, they are al- 
lowed to receive ſo much per Cent. more than they 
would ot Bank Money, as the current Money ls 
worſe than the Bank Money, which is uſually from 
4 + tO 5 per Cent. 

z*o. in Order the better to diſtinguiſh the different 
Kinds of Queſtions which are of moſt Uſe, or fre- 
queprly occur in Buſineſs, we ſhall treat of them by 
Way of Caſes. 

Caſe 1. To find the Number of one Species of 
Nicney, that is equal to any given Number of ano- 
thel Species. 

F-:ample, or Queſtien 1. What Sterling Money muſt 
e paid in Londen to receive in Paris 500 Crowns, 
Exchange at 48. 4. per French Crown ? 

Selation. By the Rule of Three direct, it will be, 
if 1 Crown : 45. 4d. :: 500 Crowns: 1081. 65. 84. 
Note, It may allo be worked by Practice. 

381. Queſtion 2. Change 400/. 105. Sterling into 
Pounds Flemiſb, Exchange at 335. Flemiſh per Pound 
Sterling? 

Say, as 20 Sbiilings Fnglifh : 33 Shillings Flemiſb 
2: 8010 Shillings Ez wliſp 1 4001. 105.) : 132165. 
64. = 6601. iGs. 64. Flemiſh. Q. E. I. 

382. Qurſtion 3. Change 500 Guilders, 10 Stivers, 
into Engliſh Money, Exchange * 8 35 64. Flemiſh 
per J. Sterling ? 


Solu- 
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EXCHANGE. 


Solution. Becauſe 20 Stivers = *® 1 Guilder, 500 
* 20 + 10 = 10010 Stivers, and *.*, 1 Stiver being 


—= + 2 Pence Flemiſh, we have 10010 x 2 = 20020 
the Flemiſh Pence in the given Guilders and Stivers ; 
whence we have this Stating, if 402 Flemiſh Pence 
(viz. the Pence in 33 5s. 64.) : 20 Shillings Engliſh 
7: 20020 Flemiſh Pence: 996 and 2 Shillings En- 
gliſh, = 491. 165. and 2 of a Shilling, 
382. Hitherto we have ſuppoſed the Proportion 
betwixt the two Species is given directly; however, 
ſometimes it may happen, that the Proportion be- 
twixt the two Species is not given directly, but with 


Reference to a third Species, whence will ariſe ſuch 


9reſtions as the following: Queſtion 4. How many 
Crowns, at 45. 64. Sterling each, ought to be paid in 
Exchange for 100 Moidores, at 27 Shillings Sterling 
each? | 

Solution. If 1 Moidore : 275. :: 100 Moidores : 
27005. = their Value in Shillings Sterling; . ſay, 
if 45. 64. : 1 Crown :: 27005: 600 Crowns. Q. E. J. 


But, if the direct Rule of Exchange betwixt Moi- 


dores and Crowns had been demanded, then we 
ſhould ſay, if 4s. 64. : 1 Crown :: 275. : 6 Crowns 
= a Moidore. 9. E. I. | 

383. Queſtion g. The Rate of Exchange, betwixt 
London and Paris, being 45. 64. Sterling for 1 French 
Crown, and, betwixt Paris and Amſterdam, 4 French 


Crowns for 20 Shillings Flemiſh; what is the Exchange 


betwixt Londen and Amſterdam ? 

Solution. Say, if 1 Crown: 45. 6d. 2: 4 Crowns: 
185. = 4 French Crowns = 205. Flemiſp, . the Rate 
of Exchange, according to the above Suppoſition, is 
18 Shillings Sterling for 20 Shillings Flemiſb. 

384. Sometimes the Proportion or Rate of Exchange 
may be given betwixt one Country and another, betwixt 
this other and a Third, betwixt this Third and a Fourth, 
&c. to find the Exchange betwixt any two of theſe 
Countries directly. This may be done by the Rule of 
Three, and the Number of Statings will.be 2 fewer than 
there are different Species of Money; an Example wu 

make 
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make this plain. Quęſtion 6. If the Exchange betwixt 
London and Amſterdam be at 11. Sterling for 32 Shillings 
Flemiſh ; and betwixt Amſterdam and Liſbon 8 Shillings 
Flemiſh for 1 Mill-Ree, and betwixt Liſlon and Paris 
500. Rees for 1 Crown; what is the Rate of Ex- 
change betwixt London and Paris ? 
Solution. Say firſt, if 8 Shillings Flemiſb: 1 Mill- 
Ree :: 32 Shillings Flemiſh (= 1 1. Sterling per Queſtion) 
: 4 Mill-Rees = 17. Sterling; . ſay again, if 500 
Rees: 1 Crown :: 4000 Rees (= 4 Mill-Rees = 11, 
Sterling by the firſt Stating) : 8 Crowns = 11. Ster- 
ling, i. e. the Rate of Exchange betwixt London and 
Paris, is 8 French Crowns for 11. Sterling: Q. E. I. 
_ Note, In ſolving Queſtions of this Nature, it is com- 


mon, for the Lenden Amſterdam Liſbs Paris 
more ready If il. 2325. 1 

Perception, to 85. looo Rees 

place the Num | 500 Rees = 1 Crown 
bers phe, a — — ͤ— — — 
ion as in the 1 J. 32s. 4000 Rees 8 Crowns 


Margin. And —— — er ren nn 
then, under each Column to place the Number of 
each Species equal in Value to the given Number of 
the firſt, as they come out by the above Statings ; 
and then may be ſeen, by Inſpection, not only the 
Rate of Exchange betwixt the firſt and laſt menti- 
oned Place, but alſo betwixt any two of them. Hence 
alſo it is evident, that the Number of Statings is one 
fewer than the Number of given Equations. 
385. From what has been ſaid, with a little Con- 
ſideration, may be eaſily deduced a Rule for finding, 
by only one Diviſion, how many of the laſt Species 
are equal to the given Number of the firſt, viz. Mul- 
tiply continually all the Conſequents, i. e. the Num- 
bers on the Right-hand of each Equation, for a Di- 
vidend and the continual Multiplication of all the 
Antecedents, (viz. all the Numbers on the Lett- 
hand of the Sign of Equality) except the firſt, will 
give the Diviſor. e 


Fer 
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For Example, in the above Queſtion, 32 * 1000K 1 = 
32000 = the Dividend, and 8 * 500= 4000 S the 
Diviſor, and 32000 ＋ 4000 = 8 Crowns as above. 


Note, If it be required how many of the laſt Spe- 
cies are equal to 1 of the firſt, then it is evident we 


muſt divide by the Number of the farſt, unleſs as in 


this Example it be an Unit. EY 

The Reaſon of this Rule will be ſufficiently ſhewn 
by hinting that it appears, from the above Stating 
that the Conſequents are the middle Terms, and 
therefore to be multiplied ;: and the Antecedents are 
in the firſt Terms of the Statings, and conſequently 
by the Golden Rule Diviſors. | 

386. Since, as often as one Number is contained 
in another, ſo often muſt the + of that Number be 
contained in that other, and ſo often muſt 4 of that 
Number be contained in that other, and generally 
ſo often muſt + Part of that Number be contained 
in = Part of that other, it follows, that, if both the 
Diviſor and Dividend can be divided by one and the 
ame Number, the taking their reſpective Quotients 
tor a Diviſor and Dividend will produce the, ſame 
Number for Anſwer; and hence the Rule in Art. 385. 
will frequently admit of conſiderable Contractions; 
for, if any of the Antecedents are the ſame as ſome 


ſame in both, may be omitted, and only the Pro- 
ducts of the remaining Numbers be taken for the 
Diviſor and Dividend. Or if any two Numbers, 
one in the Antecedents, the other in the Conſe- 
quents, can be divided by one and the ſame Num- 
ber, they may, and their Quotients be taken for 
Factors, inſtead of the Wholes, in finding the Di- 
n- nor and Dividend. | | | 
For Example, in the above Queſtion the Conſequents 
he I are 32, 1000, and 1, and the Antecedents 8 and 500; 
fr. here both 32 and 8 can be divided by 8, which being 
all done, the Numbers will be 4, 1000, and 1 for the Con- 
ecquents, and 1 and 500 for the Antecedents; but, 
erkere being 1 in each, we may omit the 1, * the 
um- 


of the Conſequents, thoſe Numbers which are the 
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Numbers are 4 and 1000 for the Conſequents, and 


500 for the Antecedent ; but here 1000 and goo can 


be divided by 300, which gives 4 and 2 for the Con- 
vents, and 1 for the Antecedent ; now A x 2 8 
for the Dividend, and the Antecedent 1-= the Divi- 


ſor, and conſequently 8 = the Anſwer, as above. 


Note, The Rule we have been here illuſtrating, 
with Relation to Coins, holds good alſo in comparing 
Weights. and Meaſures. And note alſo, that, after 
the Rate of Exchange is found, if it be required to 
find the Value of any other given Number in the firſt 
Place, in Species of the laſt Place, or the contrary, then 


- it is eaſily done by one Stating of the Rule of Three, 


as is ſhewn in the three firſt Queſtions of this Rule. 

387. Caſe 2. Of Queſiions concerning Allowances 
to Factors and Gain or Lois.in Exchange. 

Queſtion 7. Hof Londondraws upon B of Pavis, for 400 
Crowns, at 45. 6d. Sterling per Crown; ſome Time at- 
ter, B redraws upon A, at 45. 44. per Crown; with Pro- 
viſion at 1 per Cent. and 6 Crowns Brokerage: It is re- 
quired to find out how much A muſt remit, and alſo 
which has gained, and how much ? 

Solution. Firſt we ſtate, as 1 Crown: 45s. 64. :: 400 
Crowns: gol. = what Bpays, valued in Pounds Sterling. 
Now, to find what A pays in Return, ſay, as 100: 1 :: 
400 Crowns: 4 Crowns = the Proviſion ; *.* 400 + 
4 + 6 = 410 Crowns = the Value 4 mult pay; 
as L Crown: 45.44. :: 410 Crowns: 88/. 165. 84. 


Sterling = what A remits, . go/. — 88. 16s. 84. 


= 11. 35. 4d. = what A gains. 

388. Here it may be uſeful to the Learner to hint, 
1. That, if A had remitted to B, with Orders to re- 
mit ſo much back again as will balance Accompts, 
then, ſince the Proviſion, &c. belonging to B, muſt 
be conſidered as ſo much paid by B, we muſt deduct 
the Proviſion and Brokerage from the Value remitted 
by A, to know what ought to be remitted by B. 

2. If Adraws upon & and ſome Time after wants 
to remit to him ſo much as will balance Accompts, 
it is plain that he muſt add the Proviſion belonging to 

B to 


rr 
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B to the Sum he drew on him for, and remit the 
total Sum. | N | | 
3. If Bdraws upon A by As Order, then, when 
he remits to A to balance Accompts, he deducts his 
Proviſion and double Brokerage, and only remits the 
Remainder. | 

4. And, in whatever Caſe A draws or remits, the 
Brokerage it may have coſt him mult be taken into 
Conſideration, otherwiſe the true Gain, or Loſs, will 
not be found. 


389. Queſtion 8. Let us ſuppoſe: that a London 


Merchant has Occaſion to remit a ſum of Money to 


Paris, at a Time when the Courſe or Rate of Ex- 


change from London to Paris is 45. Sterling per 1 
Crown; and from London to Amſterdam 1 1. Sterling for 
345. Flemiſb; alſo from Amſterdam to Paris 35 Stivers 
fer 1 Crown. Now as the Merchant has equal Oppor- 
tunities to remit directly to Paris, or to Amſterdam, and 
from thence to Paris, it is required to find which 
would be moſt advantageous to the Merchant ? 
Solution. Firſt to find what 1 /. Sterling is worth at 


Paris, according to the Rate of Exchange with Am- 


ferdam, the Numbers will ſtand thus, 345. Flemi/b 
being = 34 x 6 = 204 Stivers : 
London Amſterdam Paris. 
11. = 204 Stivers 
| 35 Stivers = 1 Crown 
Then “* 204 x 1 = Dividend, and 35 = Diviſor, 
* 204 ＋ 35 = 5 Crowns = 1/. Sterling. Now 
to find the Crowns = 1 /. Sterling, at the Rate of Ex- 
change betwixt London and Paris, we have, if 4s. : 1 
Crown :: 205. : 5 Crowns = 11. Sterling; whence it 
appears, that by remitting directly from London to 
Paris he would have but 5 Crowns for 1/; but by re- 
mitting firſt to Amſterdam, and from thence to Paris, 
he would have 5 43+ Crowns per l. Sterling; . by re- 
mitting firſt to Amſterdam, to be from thence remitted 
to Paris, he would gain of a Crown perl. 
390. Here it may not be improper to hint, that, 
if the Perſon at Awfterdam is allowed P 3 on 
| roke- 
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Brokerage, that Proviſion, or Brokerage; muſt be de. 
ducted; thus, if he be allowed 4 Stivers per J. Sterling, 
then for every 204 Stivers he is to remit to Paris 
only 204 — 4 = 200 Stivers; and therefore it is the 
ſame Thing in Effect, as if the Exchange from Lon. 
don to Amſterdam was 11. Sterling =. 200 Stivers; 
and therefore in ſuch Caſe, in Working, we ſhould 
make Uſe of 200 Stivers inſtead of 204 above, 
Whence it appears that it may happen, that, though, 
according to the given Rates of Exchange, it may be 
more probable to remit firſt to Amſterdam, yet, if the 


Proviſion, Sc. be taken into Conſideration, it may be 


more advantageous to remit directly to Paris. 

390. Sometimes there may be more than 3 Places 
in the Queſticn, and the Rate of Exchange from one to 
another given in a continued Series, (as in Queſtion 
6th) and alſo, from the firſt to the laſt given, to find 
whether it be moſt profitable to remit directly from 
the firſt to the laſt, or to the ſecond, to remit to the 
third, to be remitted from thence to the fourth, and 
ſo on to the laſt. In ſuch Caſe we have only more 
Equations to make Uſe of, but the Method is exactly 
the ſame as above, the Rate of Exchange from the 
firſt to the laſt Place, according to the Courſes through 
all the Places, being eaſily found by the Rule in Art. 
385. and then we have only to compare it with the 
Rate from the firſt to the laſt, as in the 875 Queſtion. 

391. Queſtion 9. Admit a Gentleman of London, 
going to France, in Order to have a Supply of 
Money there ſufficient for his Purpoſe, has delivered 
to an Amſterdam Merchant 1001. Sterling, who has 
ordered his Correſpondent at Amſterdam to remit its 
Value to Paris, after having allowed himſelf + per Cent. 
for Proviſion; now the Rate of Exchange from 
London to Amſterdam being 11. Sterling = 36 Shillings 
Flemiſh, and betwixt Amſterdam and Paris 60 Pence 
Flemiſh per 1 French Crown, it is required to find 
how much Money will be received at Paris ? 

Solution. Say firſt, if 17. : 36 Shillings Flemiſh :: 
Ioo/. : 3600 Shillings Flemiſh, from which we are 

to 
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to deduct + per Cent; . ſay, if 100: 1 Half :: 3600 
36 Halfs = 36 2 Wholes = 18 Shillings Flemiſh, 
. 3600 — 18 = 3582 Shillings Flemiſh, the Value 
of which muſt be received at Paris; . ftate now, if 
60: 1 Crown :: (3582 x 12 =) 42984: 716 34 
Crowns = the Money that will be received at Paris. 
392. Queſtion 10. Things being as in Quęſtion 
the fifth, we would be further informed, at what 


Rate Amſterdam muſt remit to London, to receive the 
Return by Way of Paris, at the aforeſaid Courſe of 


Exchange, and gain 5 per Cent ? 
Solution. By the Solution to the 5th Queſtion, the 


Courſe is 185. Sterling for 20 Shillings Flemiſop; „ 


ſince Amſterdam is to gain 5 per Cent, for every 105 
Amſterdam muſt remit but 100, becauſe for every 
100 Amſterdam muſt receive 105, otherwiſe it could 
not gain g per Cent; . ſtate, if 105 : 100 :: 20 Shil- 
lings Flemiſh 19 r Shillings Flemiſh, which Amſter- 
dam ruſt remit to London for 18 Shillings Sterling; 
whereas, if Amſterdam was neither to gain or loſe, it 
= remit 20 Shillings Flemiſb for 18 Shillings Ster- 
ing. 5 

393. Caſe 3. Of Queſtions concerning what is call- 
ed the Arbitration of Exchange. | 

Queſtion 10. An Order comes to London to remit to 
Paris, at 4 Shillings Sterling per 1 French Crown, and 
todraw upon Amſterdam for the Value, at 34 Shillings 
Hemiſb per 11. Sterling; but, at the Time the Order 
arrives, the Rate of Exchange from London to France 
Was 45s. 64. per 1 French Crown: It is required to 
find, at what Rate London muſt draw on Amſterdam, 
to compenſate the Loſs occaſioned by remitting 4s. 


bd. per Crown, when his Order was only 45s. per 


Crown ? | 1 
Solution. Here it is evident, that, in the ſame Ratio 
45. 64. is greater than 45, in the ſame Ratio muſt 
London receive more Flemiſh Shillings than 34, per 
I. Sterling at Amſterdam; *.* ſtate, if 4 Shillings Ster- 
ling: 34 Shillings Flemiſb :: 45. 6d. Sterling: 38s. 
34, Flemiſh = the Rate of Exchange required for 1 /. 
IT inns BY. Sterling. 
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Sterling. Or the Reaſon of this may appear by on- 
ly reflecting, that, ſince the Paris Merchant receives 
more than his Order at London, he ought to pay pro- 
portionally more than his Order in Return at Amſter- 
dam; and. we may ſtate as above, or, which is 
the ſame Thing, as 45. Sterling: 45s. 6 d. Sterling :; 
345. Flemiſh : the Anſwer as above, Or if 4s. 
Sterling = what he ſhould receive per his Order: 34 
Shillings Flemiſop = what he would pay per his 
Order :: 64. = what he receives per Crown more 
than his Order: 45. 3 d. Flemiſh = what he muſt pay 
more than by his Order, for 1/. Sterling; . 345. 
+ 45. 3d. = 38s. 3d. Flemiſh, for 11. Sterling, as by 
the above Method. _— 
394. And if the Courſe of Exchange had been 
leſs than the Order at London for 1 French Crown, as 
ſuppoſe 35. 64. Sterling for 1 French Crown, then itis 
reaſonable, that, as the Paris Merchant receives leſs 
than his Order at London, there ought to be proportio- 
nally leſs paid in Return at Amſterdam ; , ſuppoſing 
other Things as in the above Queſtion, the Stating 
would be, as 45. Sterling: 3s. 6d. Sterling :: 34 
Shillings Flemiſh : 295. 9d. Flemiſh, to be paid at An- 


ſterdam per 1 l. Sterling. 


Note, If we had given at what Rate London drew 
on Amſterdam, to find whether the London Merchant 
had followed his Order, then we find by the above 
Method what Rate London ought to have drawn on 
Amſterdam; which if it be the ſame as what the Lon- 
don Merchant did draw on Amſterdam for, he has fol- 
lowed his Order; otherwiſe, he has not; and the Dit- 
ference will be Gain or Loſs. 

395. Thefollowing Tables, on Account of their 
Uletulneſs, deſerve a Place here. 
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NN 2 Foreign Silver Coins. 


The Piaſter of 
The new Seville Piece of Eight '' 
The Mexico Piece.of Eight. 

The Pillar Piece of Eig Fe | 
| The Peru Piece of Ex coke, coarſer but oth uncertain n Alloy. 
The old 'Ecu, of Fase, or Piece of 60 Sols 7 urnois. 
The new Ecu or Piece of 5 Livres, or 100 Sols. 

N. B. The Ecu of France ſhould be 2dwts. worſe by Law. 


— — 


— 


1 to 480 Rees. 
The Patacks, or Patagons, of Portugal, worth 500 Revs, 
raiſed to 600. 2 

The Ducatoon of Eider, 0 or Piece of 60 Sols or N 
The Patago 
The Ducatoon of Halland, or Piece of 63 Stivers. 


— 


The Guilder Florin, or Piece of 20 Stivers. 

EE ten Schelling Piece of Zealand, or Piece of 60 Stivers, 
The Lion Dollar of Holland, or + r of the Ducatoon. 

The Ducatoon of Cologn. — 
The Rix Dollar, or Patagon of Cologn. * 
The Rix Dollar, or Patagon of the Biſhop of 1 

The Rix Dollar of Ments. 
The Rix Dollar of Frankfort. 


1 


— 


——— ek a4. — OI I hn lth 
—_— 


"Ig or Seville Piece of 8 Rees, now reduced to 10. 


— 


1 — 


noſ Flanders, or Croſs Dollar, or Piece of 48 Patars. 


The Patagon Leg Dollar, or Rix Dollar of Holland, or Fiecs of 50 . 
The three Guilder Piece of Holland, or Piece of 60 Stivers. 


— 
— 
— 
— 
— 


1620. * | 4 . 4X bt wats - 
Gs The Rix Dollar of A * — — 5 
IT be old Rix Donar or Linenburgb. 1 8 — 
The old Rix Dollar of Hanover. — 


The double Gulden of the Elector of Ms. 

The Gulden of the Elector of Hanover, or Piece of +. | 

The half Gulden of the Elector of Hanover, or Piece : of L, 

The Gulden of the Duke of Zell, or Piece of 16 Gutz Groſp. 

The Gulden of the Biſhap of Hildghcim, 
Tailed to 26. 

The Rix Dollar of Me erb 

The Gulden or Guilder of Ma gdeburgh. 

The old Rix Dollar of the Elector of Brandenburgh. 


. — 
— 


: — — 


The Gulden of Brendenkurgh, or Piece of 5. 

The half Gulden of Brand B, or Pieda of x, 
The Gulden of the Elector of Saxony, 7 Piece of. 
The old Blank Dollar of Hamburgh.. _ 

The old Rix Dollar of Lubec. . 

The faur Marks Piece of Denmark, of bonirdar Alloy. 
The four Marks Piece of Denmark, of 224 Alloy. 
The eight Marks Piece of Sweden, 

'The — Marks Piece of Steden. 
The two Marks Piece of Sweden. 
The old Dollar of Dantæick. 
The old Rix Dollar of Thorn near Dantzich. 


— 
—— — — 
— — — 


The Rix Dollar of the late Emperor Leopold. 
The Rix Dollar of his Predeceſſor Ferdinand III. 
The Rix Dollar of Ferdinand, N of 488 
1 The Rix Dollar of Baſil. 
Tg ol Dollar of Zune. 


The Half Ducat. 


The Half! thereof, 


— 


| Livres 4 Sols de Picoli. 


it, ſignifyin S 140 Sols, or 7 Livres de Picoli. | 
The half Cru of the ſame Form, 

The quarter Cruſado of the ſame Form. 
Another Coin of Venice. 
The Piece of two Jules. 


— — 
— 
— — —— 


— 
— 
— 
— 
— 
— 
— 
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or Piece of 26 Manen Groſh, now "on 


The old Gulden of Brandenburgb, now raiſed from 24 to 26 Mes Groſh. 


I | The Rix Dollars of Sigmund NI and Vladificus IV, Kings« of. Poland. 


: 


old Ducat of Venice, with the Words Ducatus Venetus upon it; a Piece o 
old Livres, afterwards raiſed, I think, to th Livres 4 Sols de Baal. 


The new Ducat, with the Number I24 4 upon it Ggnifying 7 124 3 or 


| The Ducat de Banco LE 1 or Piece of 5 Tarn, Sp 10 46 EAA 


The Cruſado of Portugal, or Ducat, worth _ne Rees, now marked ad raiſed 


The Rix Dollar of the Flector Palatine of the 8 Set nat —_— 


; TR 


—_ 


The. Cruſads Croiſat, or St. Mark of Venice, with the Number 140 8 ig 


now marked = 
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7 12 17 10 1 308 
119 14 0 T0 #25 
ws ng 1 
11 4 li 113 
> 20 22 7 21 8 2 
18 1 [17 1 13 
122 21 [21 3 15 
118 186 20 17 
20 8 20 3 12 
6 18 4| 6 17 1 
20 6 20 1 13 
[17 14 14 2 7 
20 18 21 2 
18 16 22 14 
[17 22 4/16 22 5 
218 8 17 19 18 
18 8 117 14 4 
118 5 | 
18 8 1-450 
18 x05 [OZ 0 
18 12 j17 20 2 
18 18 [18 3 16 
=| 810 |. 9 1 18 
*| 4 5 | 412 19 
11 2 [8 22 10 
211 22 | 9 17 17 
[18 12. [17 16 1 
[11 14 9 6 
118 13 [17 19 1 
12 4 919 9 
5 13 | 4 11 14 
i: 34 24] 
18 9g [17 17 4 
+118 16 17 22 17 
114 8 10 9 10 
11 13 4/10 1136 
20 20 . 
113 12 9 23 7 
6 19 * 
718 g [1712 4 
18 8 2117 8 15 
. 18 9 17 13 . 
71018 9 17 1 4 
+18 9 [17 12 4 
418 8 117 8 7 
218 18 4/18 3 6 
x x 16 23 13 
1 14 15 [13 1 17 
1 7 7 * 6 12 18 
[18 2 
9 1 
[20 6 
10 3 
8 1 
17 10 13 19 8 
13 327 7 
[14 O 2113 1 
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| The Piaſter Ecu, or 5305 of Ferkinont II, Duke 155 T; uſcany. 
2 8 Piaſter Ecu, or Crown of Coſmus III, preſent Duke of Tuſcam, lake 


* i * is 4 
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| A double Piſtole of Genoa, 1621, 


The half Ducat. „ — i 
The Tarin or Fifth of the Ducat. 12 TTZ.·ůͤĩ ͤ„„—«ö́ a 38 
The Carlin or tenth Part of the D car. r 
The Eſcudi Ecu, or Wann of” or Piece of 10 > .Julio's, or 299 
|  Bayſches. nihgen ins oth — 
The Teſton of Rome, or "Pies © W 


1 


Julio ss. 8 


The Julio „ 


— 17 


Monies are about 4 per Cent. 488 than gs N his Father — Bs. 
Piece is 8 4 Julio's.' - ; 
The Croiſat of Genoa, or Piece of 5 + Livres. 3 
The Ecu d' Argent of Genoa, or Piece of 7 Livres 12 Sol. | 
The Piaſter Ecu, or Crown of Milan. — 
The Philip of Milan, a Piece of 7 Livres. e ee 
| The Livre or 20 Sols Piece * Fat ez ES | 
The 10 Sols Piece ene | 
| A Roupee. 
A Gout Gulden or F fools: 705 a bud Coin of 28 Stivers. 
Another tank Gulden. 


——— 


— 


3 


The Ducat of Florence and Tete or W of 7 Livres oe 10 + 4 


— 


— 1 


1 LL IH LL 5 


e 
: |... Gold Coins Unworn, 


I N . N - - 


"The old Louis Yor. n 
The Half and Quarter in Proportion, . 
The new Louis d'Or. SS — — 
The Half and Quarter in Proportioft, „ 
The old Spaniſo double Doubloon. | — 
The. old. Spaniſh double Piſ tolle | 

| The old Spaniſh Piſtole. —_ 45 — ; 4 — £ PEI } 
Ile new Seville double Piſtole, — I: r 
The new Seville Piſtole. 

"The Half and, Quarter in Prop ortion. 
The Doppia Moeda, or double Moeda of Porta 7 new” i" evined, 
The B0ppis Moeda as 5 into England... 
The Moeda of Portugal. 
The half Moeda. 
The Hungary Ducat. 
The Ducat of Holland, coined ad 
The Ducat of Campen in Holland. 
The Ducat of the Biſhop of Bamberg. 
The double Ducat of the Duke of Hanover. 5 
The Ducat of the Duke of Hanover. 
The Ducat of Brandenburgh. HRS hed 
The Ducat of Sweden. 
The Ducat of Denmark. 
The Ducat of Poland. 
The Ducat of Tranſylvania.” 
The Sequin, Chequin, or Zackeen of Venice. 
The old 7talian, Piſtole. g — — 
The double Piſtole of Pope Urban 1634. | | 
The. half Piſtole of Innocent II. 1685. 
A double Piſtole of Placentia. 8 


- 
— 


Legem Imperii. 


— — 
——— — 
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A double Piſtole of Milan. | 
A ſingle Piſtole of Milan. 
A Piſtole of Savoy 1675. He 
Double Ducats of Caſtile, Cenba, Portngal, Florence, Hungary, and Venice. 
Single Ducats of the ſame Places. 0 

Double Ducats of ſeveral Forms in Germany. 
Single Ducats of the ſame Places. 
| Double Ducats of Genoa. 

Single Ducats of Genoa, Beſancon, and Zurich. : 
Piſtoles of Rome, en Venice, ps Save , Genoa, Orange, Tr + 
| - Beſancon. 

A Barbary Ducat, with. Hrabic Ledde on both Sides in ; ſquare Tablets, 
Without any Effigies or Eſcutcheon. 
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N. B. The Gold Coins having been valyed when Guineas were at 215. 
ard of 21 Shillings. Note alſo, that in the Column or Row of Pence, 
of the Dot (.), it is ſo many tenth Parts of a Penny; but, if there are 
preſs ſo many Hundredths of a Sw: This Table was computed by 
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69. they are here reduced to'the preſent Stand- | 
when there is but a ſingle Figure on the right Hand | 
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two Figures on the right Hand of that Dot, they ex- | 
Sir Isaac Newron ; we had it from the Gentleman” 5 


bt 4 wi 44 4 


17 2 15 a 1 
1 13 5. 1 7 
18 1 6 Ty 7491 
7 I 
33 
R 
39 3. 2 2 
9 118 4.8 
1 
33 
33 
319 3.2 
1 0 2.31 
6 8 11. 6 | - 
71 9 "> 7-0 
11 IO 7.6 | 

t # 
= | 

("4 | 

Coty en ' 
9 9 3.8 
1 18 4. 
54 9 25 | 
6 18 6. 5 
39 3.2 
17 16 6. „ 
6 

q. 


rr 


The Coins of . 8. 


4 


_ 04 A of the Coins of ſevetel Countries; - 


; Dennans.. Hir; Danſch, E brew, Gluckſtadt 
Hor, Rix: Mark, Rix-Ort, Scheſdalee. 
Fraxcs. Gol; Crown, Lewidore, Lis, Sol. 81. 
er; Crown, Grols,.. Lis, Petite, Piece, Teſtoon. 
Billon; Cavalot, Denier, Douzain, Sol. Copper; 
1 Carolus, Denier, Double, Liard. Maille, | 
Patac, Pa i ++ 
RMANY. Gold; — 1 F =>" wh 8 Rix ö 
Gould. Silver; Florin, Hongre, Izellotte, Rix- 
Dollar. Billun; Blaze, Ratze. Copper; ABMS 
E Kreuxer, ., Pfenin, Plappert, Sexling, Rappen, - 
Swaar, Tryling. Vid. NETHERLANDS.) +; 
2 Gold; Piſtole. Silver, Carline, Fon! when 
Derlingue, Ducgtoon;. Florin, Julio, Philip, Scudi, 
Leſtoon, Zecchin. Billon; Cavale, Papirole, ar” 
. — 2 l Quatrine. 8 
uvscovv. Gold z Copec. Silver; Ve che 
Muſkofske, Poluſkce. F wm 
NETHERLANDS. Cold; Albert, 7 ſy 38 Pu- 
© 4 tatoon, Florin, Imperial, Ride, Sovereign. Sl 
ver; Florin, Gulden, Patagon, Philip, Schelling. 
Billon; Stuyver. Copper ; Dang Duyt, CORN 
Penning, Stooter. 
s. Silver; Abra, thts? Ort, Roup. ow. 
PORTUGAL. Gold; Joannes, Milree, Moidore, Three-- 
pound - twelve Piece. Silver; Cruzada, Pataca, 
Vintain. Billon; Vintain. Copper ; * Revs Vin- | 
© 4 tain; 
| * Gold; Caſtellan, Doblo, Piſtole. "hs 
Dollar, Piaſtre, Real. Copper; Nene Qorneges: 
Ochavo, Quarto, Real. e 
ESwzpen. Silver; Caroline, Cavaliere, Chriſtin, 
Marc. Copper; Alleuvre, Dollar, Farthing, Marc, 
Mony, ne Whitten. 


| . 5 | \ 
a 7 — 4 
0 | 397. 
* * 
. 


* 


0 Corus called by different Wade: | 


397. ATable of Synonymes of Cons and Mon Ev. 


Alphonſi, Maraveds 
Abras, Brummer 
Aſlani, Abougquel 
Bolognies, Bayoco * 
Byzantine, Bezant 
Caſſa, Rixdollar 
Caſtillian, Caſtellano 
Cecchin, Zecchin 
Cheffin, Chequin, Zeccbin 
Craca, Grain 

Creux, Neuner 
Croiſate, Crown of Genoa 
2 Spaniſh Crownor 


1 
Cruiſer, Kreuxer © 1 
Cruzada, Portugal Dicas | 
Dalle, Daller, Dollar 


Demi-Angel, + Angel 
Demi-Bayoco, + Bayoco 
Demi-Maille, Pite 
Dieci Tarini, 10 Tarins 
Denain, Silver Copec 
Denier Groſs, Penning 
Doublon, Doblon 
Stuyver-Dollar, Swediſh 
: Rixdollar 
Tri Dollar, Abouquel 
Gold Duct, . 
cat, Hongre 
Duyt, Flemiſh Penny 
-  Eaſterling, Sterling 
Zeu, Eſcu, Crown 
Eſcalin, Shilling + 
Fenin, Penny | 
Genouin, Genoa Crown 
George-Noble, Noble 
Gilder, Florin 


1 
_ | Gould, German Florin 
| | Grievener; Grieve, Grif 
Gros, Groch, Groſch;Groat 


Gludſtadt, Gluckfadt 


| Bobemia Gros, Blaphace 
; Guilder, Gulden, Florin 
Harper, Iriſh Shilling 
Juſtine, Venice Ducatoon 
Juſtus Judex, Ebrew” 
Kapeke, Copper 
Laureat, Carolus 
White Lewis, French 
| Wem 


Lundreſs, Sterling 
Malvedis, Maravedis 
ede. Mancuſa, Mark 
Marabitini, Maravedi 


| Mearc, Marc 


Moeda d' Oro, Moidore 
Niquet, Double 

New Noble, Rial 
Obole, Maille 
Octavo, Ochavo 

Para, Paraſi, Parat, Meidein 
Patar, Patard, Sti ver 
Paullo, Julio 
Penny, Pfenin 

Peſo, Spaniſh Dollar 


Peſo d Oro, Caftellans 


Pezza, Pezzo, Dollar 
Pfenin, Penny-- 
Philip, Ride 


Philip of Milan, Crows 


1 


Of rhe different Nau for Coins, os. 


Piaſtre, Dollar 1 
Spaniſh Piſtole, Doblun 
Piece of 8 (Reals) Dollar 
Pogeria, Poitevin, Pie 
"Pougeoiſe; Pite 
Poy, Flemiſh” Penm 
Pundt, Punt! 
Quadrine, Quartrin, Quar 
tile 
Double Quarto, Ochave.. 
Quilo, Julio 
| Ree, Rez, Ren 
Real, Rial 
Real of 8, Dallar 
Double Rial, Sovereign 
Riſer, Half Pur/? 
Royal, Rial 
Runſtick, Route Tf 


| [Semipire, 4 


Sol de gros, DutchSc 


Scalin, Schelling, Shilling 
„Unite 

Scherif, Zecchin 

Scudi, Crown 

Seguin, Sequin, Zecchin 

' Sheckeen, Zechin | 

Pite | 


Seventemon, German Flo- 


rin 
Sixain, + Douzain | 
Sol, Bayoco 


Sol-lub, Schelling 


- - St. Stephen, Milirea 


Sultanin, Zecchin 


{ Thaler, Dollar 


| Teſtao, 


Teſt oon | 
Rerif, Zecchin. 


398. A Table of the Svs-prvisions of Coins. 


2 Angel, + Angelet, + 
Fay, -(Engliþ)Crown, 
VVV 
2 1 Dollar, + Douzain, 

r (Gold) Ducatoon, + Is 


Florence, 4+ Guinea, +4 * 


| 


Moidore, + + Noble, + 
Ochavo, + + Piſtole, iPi ite, 
2 z Real, 174 172772 2 Shil- 
ling, + Sovereign, 3 Ster- 
ling, 4 Teftoon, 11 Vin- 
tain, 2 | 


m—_ 


Lewidore, 1 1 +575 


Note. For Example of the Mearns of this Table, 
take the firſt Article, which ſignifies that there ate i 
Angels and + i Hh as well as Angels. 


299. A Table of Multiples of Coixs. 


2 Britiſ Crown Piece 
(Sc. ) 2, 4, 6, 15, 30 De- 
niers. 2 Bucat, 14, 1 2, 2, 
4, 8 (German) Groat. 2, 4, 
Lewidore. 2 Livre. 2, 2 1, 
4 Moidore, 2 Elizabeth's ) 
Noble, 


3, 4, 6, 8, 9 (Germen) Pen- 
ning. 2, 4 Piſtole. 2, 24, 
4.5, 10, 250, 400, 300 27 
2, 4, 6, 10, 20, 25 Sol. 


Sovereign. 10 Tarin. b 
2 5, 12 Vintain. 
92 The 


> PE” 
#3 3.44 


195 


196 | 


C Arttication Mgniat. . 
The Meaning of this Table may be illuſtrated by 


one Inſtance ; as, the firſt Article of it; which ſig- 


nifies, that we have not only Crown Pieces, but alſo 
double Crown Pieces, or a Piece equal in Value t 
2 Crowns. —Theſe laſt four Tables were firſt pub- 
liſhed in the Gentleman's Magazine, for March 1740; 
from whence, they were printed in Mr. Lowe's Arith- 
metic. | 
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enn XXX" 
Of ALtL1GaTion MEDIAL... 


400. A LLIGATION, (from the Verb Ago, 


Latin) is the Rule, in which we ſhew the 
Method of ſolving Queſtions, relating to the Mixing 
of ſeveral Simples, of different Prices or Qualities. 


It is divided into two Parts, Medial and Alternate. 


401. Alligation Medial (which is that we ſhall treat 
of in this Chapter) is, when having given the ſeveral 
Quantities of the ſeveral Simples, and the reſpective 
Rate (i. e. the Price or Quality) we are to find the 
mean Rate of the Compound. And this, it is evi- 


dent, may be found by the following Rule. 


402. The Rule. Multiply each Quantity by its re- 
ſpective Rate, and find the Sum of theſe Products 
(which will be the Value of the whole Mix- 
ture ; therefore) now ſay, by the' Golden Rule, as the 


Whole Quantity is to the Sum of the Products, fo 


will be ſufficient to illuſtrate this Rule. 


403. Queſtion 1. Admit a Grocer would mix 10tb, 
of Currants at 6d. per Ib, with 12 tb at 4d. per Ib, and 


is any given Quantity to its Rate. TWO Examples 


44th at g d. per W; what is the Value of 1 tb of the 


Mixture? 

Solution. Firſt, 10 x 6 = 604. = the Value of 10 65 
at 64. per 5; and 12 x4 = 484. = the Value of 12 
Ib at 64; alio 14 x 5 = 704, = the Value of 145 


at 


4 


2 k. AS 0 


* Lr 


Of *ALL1GaTION ALTERNATE. 
at 5 d. per 5; conſequently 60 + 48 + 70 = 1784. 
= the Value of 10+ 12 + 14 = 36th; . ſtate, 


if 361: 178d. : 1 44 = 49. ii = the Va- 


lue of 1 tb of the Mixture. Vote, For Proof we may 
ſtate, if 1 15: 44.33 33.36 tb : 178 d. = the Value 
of the 36 wW as before. 

404. Nugęſtion 2. Suppoſe a Goldſmith melts 5 
Ounces of Gold, of 23 Carats fine, with 6 Ounces 
of Gold, 20 Caracts fine; what Quality would the 
nyt be of, that is, how many Caracts fine would 
it be? 7 5 

Solution. Here 5 x 23 = 115, and 6x 20 = 120; 
hence, 120 ＋ 115==235, by 11 ( 5-+6) gives 
*21 * Catacts fine; or, by ſtating, as 11: 2332: 1 
21 Fr as before. 


- 
| | 
| 
— — — — — — —— — 


CHAP. N 
8 Of ALLIGATION ALTERNATE, 


405. LLIGATION ALTERNATE is, when 
| "\ ſeveral Things of different Prices are not 
to be mixed tqgether, and it is required to find what 
Quantity may be taken of each Sort, fo as the Mix- 
ture may be ſold at a given Rate, without either Loſs 
or Gain.—In the common Method of working this 
Rule. (which we ſhall now explain) there are three 
Varieties or Caſes, Ae bog - in, 2 

O 3 = x. s. 


The Reaſon. of this Methed, when applied to Metals, will 
lainly appear, by canſidering that the Value of any Metal muſt 

be as the Quantity into its Fineneſs; , putting a = Quantity of 
any Metal, zz = its Fineneſs, e = any other Quantity, » == its 
Fineneſs, x = the Fineneſs of the Mixture, then the Value of a 
is ag an, and the Value of c as cn, the Value of the Whole muſt 


be as am + cn; but the Value of che Whole muſt be alſo as ac 
Xn, 52 amþ cnu= 9 F6Xev 72 dining by a + e 1. ge 
en | 1 ö 


a e 


"Ix 
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ALL1GATION ALTERNATE. 


406. Cafe 1. In this Caſe, the Price of each Simple 
is given, to find what Quantity may be taken of each 
Sort, ſo that the Mixture may be ſold at a given Rate; 
neither the whole 6 of the Mixture, nor any 
Part thereof being limited. #2 

© 407. In Order to ſolve this Caſe, obſerve this Rule; 
The several Prices, if they are not all of one Deno- 
mination, being made ſo by Reduction, write them 
down ſeverally one under the other, and to the left 
Hand it is convenient to place the mean Price: Then 
Join them two and two together, in ſuch a Manner, 
that a greater may always be chained, or linked, with 
a leſs than the main Rate: Having gone thus far 
find the Difference betwixt each particular Price and | 
the mean Rate, which, being ſet 1 90 to thoſe with 
which they are reſpectively linked, will be one An- 
ſwer to * the Queftion. Note, they admit of many 
Anſwers. | Wag 4 it EE: 
408. Example. Suppoſe a Tobacconiſt would mix 


3 Sorts of Tobacco, at 5d, 7d, and 8 d. per ; what 


Quantity of each Sort may he take, to ſel] the Com- 
pound at 6d. per ? | 


The 


We will demonſtrate this Rule to be true, when three Things of 
different Prices are to be mixed ; (and, by the ſame Method, it may 
be demonſtrated, for any other Number of Things mixed) in Order 
to which, let a, l, c, be the three Prices, ſuch that à is leſs, but 
6 and c each greater than the mean Price, which call n; then, theſe 
Prices being duly placed, and their Differences found, according 


d che Directions in the laſt Arricle, will ſtand thus: 


0 1e Quantities, to be taken of 
b — | l 
If w 1 | each Price. 


Sum 5+ c—24a= the whole Quantity mixed; this, at » 
deny to bm n mag (found by multiplying by u.) 
l 8 8 3 4 

Third at c Price mem—ea © _w—_ 

Sum bm +me—2anm=. 

the Price of the Whole, which is the ſame Expreſſion as that is foung 
done, by the whole Quantity mixed, at the mean Rate, 2. B. P. 


„ 8» 00d 


. 


a 


1 — — e — r os 1 


ALLIGATION ALTERNATE. 
The Operation according to the laſt 4rvigle, will 


ſtand thus: 2. 5 
1 5—2+1=37) Explanation. Hay- 
MeanPrice 6d. ] T7) JL Ling linked 5 with 7 

8 —1 and 8 with 5 (the 


mean Price being 64.) ſay 6—-5=1, which put op- 
polite to 7, and alſo oppoſite to 8, becauſe it is linked 

with both; then 7 — 6 = 1, which put againſt's, it 
being joined thereto; then, oppoſite to 5,'is 2 12 
3, . one Anſwer is 3 W at 5 d. per b, 11 at 74. per 
W, and 1 b. at 8 d. per W; and the whole Quantity 
ien a 


\ 


3b at 5d = 25. 

1 15 at = | 8 ; 

1 tb at 34 = : Andgth, at the mean Price 
5 | 6 d, is alſo 30 Pence. 
5 Price of the whole 00 5 
Here it may be remarked, that any other Numbers, 


in the Ratio of 3, 1, 1, will anſwer thisQugfion. As, 
for Example, 6b at 54d, 2 W at 74, and 2th at 8 d; or 
9 w at 3d, 3th at 7d, and 3 tb at 8 d, &c. whence it 
appears, that theſe Kind of Queſtions admit of ſeve- 
ral Anſwers; but of this more preſently ; but firſt 
we ſhall endeayour to ſhew the Reafon of the Rule, 
(juſt now explained) even without Algebra. 

409. In Order to ſhew the Reaſon of this Rule, in 
an eaſy and intelligent Manner, we ſhall only ſup- 
= a Mixture of two Simples, viz. at @ Pence, and 


Pence per th, to be fold at m Pence per ID, This, ; 


according to Artiele 407, will ſtand thus : > 
pee N — 17 is, 5— m Pounds, at à Price, 

þ /m — a) and m—a Pounds, at 6 Price. © 
Now we affirm, that, by ſelling + — Pounds at 


Price per th, there is exactly as much gained as is loſt 


by ſelling m— a Pounds at m Price; and conſequently. * 
there is nothing at all loſt or gained by ſelling the | 
whole Mixture at the mean Price. For, by ſelling 


# Price per Ib, we gain m—4 Pence per Ib, that is: 
FF 7— 1 


thoſe Pounds which are valued at à Price per n, for 


206 


Arzo rien ALTERNATE. 


J—m x m— a Pence, upon þ — „ Pounds; ; and, 
2 ſelling thoſe Pounds, which are valued at 5 Pence 
W, for only m Pence per it, we lbſe 5 — m Pence 


1 every b, . we loſe, on m— 4 Pounds, m— a x 
. m Pence; but b—mx m — nN b n; 


therefore, it is as we have above aſſerted. & E. D. 
Farther, this Rule holds good in all Caſes; for, 
whatever be the Number of Simples, and with how- 
ever many others any one is linked, as it is always 
a greater with a leſſer, there is a Balance of Gain and 
Loſs, upon the Quantities taken from evety Linking 
of two Simples, by the above Demonſtration; and, 
therefore, there muſt be a Balance on the Whole ; arid, 
conſequently, the Rule is good in all Caſes.” 
410.” We have already hinted, that Queſtions ſolv- 
ed by this Rule admit of many Anſwers, even in- 
finite; for, having by Art. 407 found one Anſwer, we 
may find as many others as we pleaſe, by only mul- 
tiplying, or dividing, each of the ns found 
by that Article, by 2, 3, or 4, &c. And the Reaſon 
is evident, for, if two Quantities, of two Simples, 
make a Balance of Loſs and Gain, with Reſpect to 


the mean Price, ſo muſt alſo double, or triple, or 5, . 
or 4 + Part, or in any other Ratio of thoſe Quantities ; 3 


for, if we double the uantities, we ſhall make the 
2 double in thoſe Quantities which ain, and 
he'Lofg double in thoſe Quantities which loſe; and 
N Tince the Gains and Loſſes balanced 
before, by the Suppoſition, the double Gains muſt 
Alſo balance, or be the double Loſſes; and, for the 


fame Reaſon, the triple Gains muſt be equal to the 


triple Loſſes, 2 ad in 4 Alſo, any Part of the 
ains muſt e like Part of the Loſſes. 


hence multiplying the Numbers found by the com- 


mon Rule, by any Number at Pleaſure, will alſo p give 
a true Anſwer ; and therefore, ſince there is an In- 
finity of Numbers, this Rule is capable of an Infinity 
of. Anifoerd: and; for that Reaſon, theſe Kind ot 


Nuscſtions are by Algebraiſts called indeterminate, 
or unlimited Problems. ON 41 N 
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ALLIGATION ALTERNATE. 

411. We may obtain as many Anſwers as we- 

eaſe, by only multiplying, or dividing, the two- 
Qantas belonging to any Pair of Simples that are 

linked together by one and the ſame Number, and 
the other Pairs to remain as at firſt. Whoever 
— — the Reaſons in the laſt Anſwers, cannot 
be ignorant of the Reaſons of this. 
412. Caſe 2. In this Caſe the mean Price, alſo the 
particular Prices of all the Kinds to be mixed, and 
the Quantity of one Kind, are given, to find the 
Quantities of the other Ingredients. - This Caſe. is 
by ſome Authors called Alligation Partial. 

413. This Caſe is ſolved by finding what Quanti- 
ties would ſolve the Queſtion, if there was no parti- 
cular, Quantity given, by Caſe the firſt; and then, 
(ſince any other Numbers in the ſame Proportion 
would alſo anſwer it) we have by the Golden Rute 
this Analogy, viz. as the Quantity found by the firſt 

Caſe, belonging tothe Price whoſe Quantity is given, 
in the Queſtion, is ta that Quantity given, ſo is 
other of the Quantities found by the firſt Caſe to 
the Quantity ſought belonging to the ſame Price. Or, 
in other Words, as the Difference belonging to that 
Price whoſe Quantity is given, is to the Quantity 
given, ſo is each of the other Differences to its 
reſpective Quantity ſought. 

414. Example. Suppoſe a Grocer, with 10tb of 
Sugar at 6d. per tb,” would mix other Sorts of 44. 
5d. and 84. per tb, and fell the Compound at 74. 
per Ib What Quantity may he take of each Sort? 

n The Operation will appear thus: 


£ W | 
— 3 As 3: 10 :: 3: 10 at4d.perth. 
74 23 As 3: 10 7:1: 3 J at 5 d. per Ib. 


550 5 = : As 3: 10 7:2 6 Tat 84. per h. 


4 4 


202 AlTICATIo ALTERNATE. 


For Proof. Fo RF) 
10 at itoper bis = 100 | 
10 at 4 = 40 And go Wat 74. 
3Fat g e 16 = 210Pence, 
67 at 8 = 535 o. | 
bm . 


415. Here it may be remarked, that this Rule will 
ive as many different Anſwers (yet all true) as the 
Prices can be linked different Ways. Thus the a- 
bove Prices may be linked thus : 


2 - Now as 215: zotb;;1tb: gtbat 4d. p. b. 


444 And as 2: 10: 3: 15 W at gg. 
= 0 Allo as 2: 10 :: 3: 15 bat 8d. 
8 ton 


UW 


For Proof. | BY 
10th at 10d. per this 10 d. LI EI, 
5 at 4 — — = 20 And 45 w a 
. IS MS. / — — = 75 | 
15 at 8 — — 2120 


{Ono ann 
Sum 45 I its Value =315 | 


416. Caſe 3. In this Caſe, the mean Price, with the 
particular Prices of each Simple, and the Quantity 
of the whole, Mixture, are given, to find the particu- 
lar Quantity of each Simple of the Mixture. This 
Caſe is by ſome Authors called Alligation Total. 
" 417: This Caſe may be ſolved by finding, by Caſe 
5 the firſt, what Quantities would ſolve the. Queſtion, if 
* the Quantity of the whole Mixture was not limited; 
TN and then ſaying, by the Rule of dire& Proportion, 
| as the Sum of the Quantities, found by Caſe the 1ſt, 

is to the whole Quantity given, ſo is each particular 
Quantity, found by the firſt Caſe, to its reſpective Quan- 
ttity ſought. Or, in other Words, as the Sum of all 
the Differences is to the whole Quantity given, ſo 
is each particular Difference to its particular Quan- 

7 tity ſought. | 


by. 418: 
8 5 


14 


7 


4 


ALL1GATION ALTERNATE, 


418. Example. Admit a Man would mix three 
Sorts of Wine together, viz. White Wine, at 35. 
4d. per Gallon, Canary at 45, and Malaga at 65. per 
Gallon, ſo as to make a Mixture of 30. Gallons, 
to be ſold at 4.5. 6d. per Gallon: What Quantity may 
he take of each Sort ? SE 
Solution. Here the Operation will ſtand as under: 
4 3 Now as 56: 307: 18:9 
4 44. 18 16. Gall 4 
. 12 J 9 18 * Ins, at 40 4. Per 
54 72 ; 14+ 6=20 \ Gallon; and alſo at 48 d. 


Su I as 56 : 307: 20: 10 
um. 2 43 Gallons at 72 d. per 
Gallon, Tier 
For Proof. 


Gallons ” OR” © 


9 4 40 = 385 42 


N 22 d. per Gallon, is 
10 375 at 72 = 771 37 54 . 8 
Sum 30 Value 1620 ſal 7 1620 P W 


419. It is evident that this Caſe will alſo give as 


many different Anſwers, as the Prices can be linked 
different Ways. | 


420. What has beeen hitherto ſaid in this Chapter, 


concerning the Mixing of Simples, of different Prices, 


is equally applicable to the Mixing of Metals, by 
taking their Degrees of Fineneſs, inſtead of the 
Prices. Example. Suppoſe a Goldſmith having Gold 


of 20 Caracts, and of 22 Caracts fine, has Occaſion 


for 14 0z. of Gold 18 Carats fine; How much may 
he take of each Sort, and alſo what Quantity of 


Alloy may he put therewith ? 


Solution. Here the Alloy, being of very little or no 
Value, in Compariſon of the Gold, is denoted by (o) 


nothing. The Work will be as under: 


SC 18) As 42:14 :: 18: 60·. of 
23) 18 20 Caracts, and alſo 6 oz. of 


2 +4 =6 [22 Caracts fine. And as 42: 
Now this Que/tion 


may be proved by the ſame Me- 
325 thod, 


-. 


42 J14 :: 6 : 2 oz. of Alloy. 


Of ComrounDinG Mzpleixzs. 


thod, as that in Article 418; however, we be. 
lieve many will be ſatisfied of the Truth of the 
Anſwers to the Queſtions belonging this Caſe, 
by only adding up the Quantities of the Simples, and 
finding they bring out the ſame Sum as the whole 
Quantity given. For Example, in this Queſtion, 6 + 
6 ＋ 2=14 Oz. the whole Quantity to be mixed, as 
by the 2ueſtion. I — 

421. There is a Rule in ſome ancient Treatiſes of 
Arithmetic, called, The Rule of Ceres et Virginum, 
which might have been here added; but we have 
choſen to omit it, in this Place ; not only, becauſe it 
is of no Uſe in Buſineſs, but chiefly becauſe both this 
- and Alligation will be much better ſolved, when 
we treat of unlimited Queſtions in Algebra : For, 
whereas the common Methods of working Alligation 
Alternate, &c. find many Times only a few Anſwers, 
and thoſe frequently in broken or fractional Num- 
bers, Algebra diſcovers all the poſſible Anſwers in 
whole Numbers ; for which Reaſon, we have omitted 
| ſeveral other Things and Methods, which might 


have been here given. 


: i 4 


= 6D a. 
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om CHAP, XXXI.. 
Of CompounDiNnG MEpJcines. 


422. IN this Chapter, we intended to ſhew the Uſe 
| of Arithmetic in compounding Medicines ; 
and the Problem which we propoſe to ſolve, is, to 
augment or diminiſh a Medicine in Quantity, but, at 
the fame Time, to retain the Proportions, which the 
ſeveral Simples of which it is compounded, have to 
each other. This may be reſolved by the Golden 
Rule, after the ſame Manner as Fellowſhip. © _ 
4423. Example. Balſamum Viride (the green Balfam) 
according to Dr. Quincey, is thus made: 


_ &® Linked 


we TY CT ef WP. 


hk, — = 


5 {aid Ball; \ what vanti of each Sim le muſt 
be taken ? a. * 0 4 nl 


Of CompounDing MEpricints. 
0 tu Dit o ane ene 


Lide G . 


_ Gum Eleni — 2 0 2 16 [them together, 
eee in en, O 2 =-2 (over a gentle 


Sum 66" Heat, ſo as to 


1 cheminton Bat.” 5 OWwT Vis 1963 gf. 


Now, fu ir was req uife@to make only 3 3 of 


Solution. mY = + # * 8 - 24 35 Herice, theſe 


"14 30. 18 

Strings, a & $ 24 3 1 46 8 17 2 66.= 2 1 
KS ex 0 $4 
30 man 
@ And as cg: 2472 16 FEE a 66 24.55 
2: Gp ofa Dam. T d. 22 > | TO LONG 

| DDD 34 
2 3 3. 231654 16613 
Hence E e e 1 #%. ie.” eee 
Gum Elemi = 0 5 42 N 

Poder of Verdigreaſe o 

Proof | ——_— regs} 89 ' 321 22 0 8 


_ 


424. Perhaps it may be expected by ſo ſome, chat, as 
we have ſhewni the Method: of 3 or dimi- 
niſning a Medicine in Quantity, ſo as to retain 
the ſame Quality, that we ſhould now proceed 
to ſolve by Alligation Alternate, as ſome ingeni- 
ous Authors have thought they have done, Pro- 
blems of this Nature; via. An Apothecary hath 
« 4 Sorts of Simples, A, B, C. D., whoſe Qualities 
© are as follows, viz. A is hot in the fourth Degree, 
* is hot in the Second, C is temperate, and D is 
cold in the third Degree; the Queſtion is to know, 
* what Quantity of each ought to be taken, to make 
a Medicine, whoſe Quantity may be 12 J, and 
* the Quality in the firſt Degree of Heat?” * Theſe 
Kind of Queſtions they ſolve by AlligatAionlternate, 
Eo, fc their Solutions on this Principle, thay Heat, 

old, Sc. depend on a Mixture of Ingredients on- 
ly; thus for — they ſuppoſe, that if equal 

Quantities 
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Quantities of two Simples, one cold in one Degree, 


the other cold in three Degrees, that the Compound 


would be cold in two Degrees. But this Hypotheſis 


is not true in Fact, (which is our Reaſon for not 
giving a Solution by it;) for, if this Hypotheſis be 
true, then, any two cold Things being mixed, the 
Compound would always be cold, and the Degree 


of Cold of the Compound would be between the 
two Degrees of the Ingredients. But Dr. Dzsacu- 


IIR, and others, have found by Experiments, that 


two cold Things, via. Oil of Tartar perDeliqurum, pour- 
ed on Oil of Vitriol, will produce Heat, by cauſing 


the Compound to boil, fume, Cc. Alſo, that Sal- 


armoniac, diſſolved in Water, makes the Mixture 
colder, than each ſingly. And hence it muſt follow, 
that Heat, Cold, c. cannot depend entirely on a 
Mixture of the Simples, but perhaps on their diffe- 
rent attractive Powers, Size, Figure, and Motion of 
their Parts; but this is not a proper Place to diſcourſe 
more largely on theſe Things, We have only now 
to add, that neither does the Efficacy of moſt 
Medicines depend ſo much on the different De- 
grees of Heat and Cold, as on ſome other Pro- 
perties peculiar to them; and that our Deſign in 
this Scbolium was only to produce ſufficient Rea- 
ſon for — what ſome ingenious Authors 
have thought they have uſefully inſerted, and 
to ſhew that ſuch Queſtions do not admit of an 
Arithmetical Solution. 
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CHAP. XXXIIL 


Of ARITHMETICAL PROGRESSION, of A- 
RITHMETICAL PROPORTION continued. 


425. 1 F HEN. a Rank, or Series of Numbers, 


VV increaſes, ata gags” 


” TH TS @# £5 OI Wo R0 abs WARE 


AxTTHNME THAT PrROOKESSION. 
al Addition or Subtraction of one common Num- 
ber, ſuch Rank, or Series, is called an Arithme- 
tical Progreffion thus, for Inſtance, r, 2, 3, 4; 
5, Cc. is an Arithnietical Progreſſion, eren 
0 the continual Addition of Unity. 

426. The Number continually added or ſubtract- 
ed is called by ſome the common Difference, by others 
the Arithmetical Ratio. 

427. To find any Term in an Anithmetzeal Pro- 
greſſion, the leaſt Term, common Difference, and 
Number of Terms, being given. Multiply one 
leſs than the Number of Places by the common Dif- 
ference, to which add the laſt Number, and the 
Sum will be the required Term. 

428. Example. A Gentleman, relating his Travels 
in Company, was aſked how many Miles he travelled: 
the firſt Day; to which, to avoid a direct Anſwer, he 
laid, that his Journey took up 12 Days, that the ſe- 
cond Day he travelled 3 Miles fewer than he did the 
firſt, and the third 3 Miles leſs than on the ſecond, 
and ſo continued each Day, to the End of his Journey, 
to ride 3 Miles fewer than on the preceding Day, 
and the laſt Day he rode 4 Miles. Whence, ſays the 
Gentleman, it 1s andy to compute how many Miles I 
rode the firſt Day ? 

Solution. By the above Rule, the Operation is thus: 
The leaſt Number of the Series being 4, the com- 
mon Difference 3, and Number of Places 12, we 
have 12 —1= II, X 3 = 33, +4 2 37 the great- 
eſt Term = the Miles travelled on the firſt Day; as 
the Learner may be eaſily ſatisfied in, by adding 3 
v4 which gives 7, and 7 + 3 = 10, Sc. till the 12th 

erm. » 


42 9. 


Let 2 = the leaſt Term, d —= the common Difference, n== 
the Number of Terms, g = the required Term ; then the Terms 
of the Series are, a, a + d, a 4 2d, a+2d 2 + 44, Sc. ton 
Terms. Now it is evident by Inſpection, that d is repeated as , 
many Times (in any Term) as the Number of Terms from the leaſtʒ 


and the nth Term is 2 + n—1 xd Sg. EE. D. 


+ 427» 


- GzOMBTICAL PROGRESSION. 


429. To find the Sum of the whole Progreſſion; 
(called the total Sum) having the two Extremes 
and Number of Terms, given; the Rule is: The 
Sum of the two extreme Terms, being multiplied by 
the Number of Terms, will be b to twice the 
Sum of the whole Progrefſion*. 

430. Example. Suppoſe there are 10 pieces of 
Cloth, the firſt containing 2 Yards, the ſecond 4 
Yards, the third 6 Vards, and ſo increaſing by the 


continual Addition of 2: How many. Yards are there 


in all the Pieces ? | 

Solution. The Number of Terms 10,—2 = : 0, 
and 9x2 = 18, + 2 = 20 = Þ the laſt Number; 
hence, by the above Rule, 20 ＋ 2 = 22, x 10= 220 
Yards= twice the Sum of the whole Progreſſion; 
and 220 = 2 = 110 Yards (or 22 & 5, f the 


Number of Terms) = the Sum of the whole Progreſ- 


431. 


ſion, which was required. 


0 
1 


* = hone, 2rd ug 
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Of GromeTRICAL PROGRESSION, of Gro: 
MET RICAL PROGRESSION continued. 


HEN a Rank, or Series of Numbers, 

increaſes, or decreaſes, by the continual 
Multiplication or Diviſion of one common Number, 
ſuck 


*Any Series may be expreſſed by the continual Addition of the 
common Difference to the leaſt Term, or the continual Subtrac- 
tion of the ſame from the greateſt Term; thus a being — leaſt 
Term, d = common Difference, n = Number of Terms, g = 
gon teſt Term, s = Sum of all the Terms, we may exprefi 

Series two Ways, 5 be, LR IS. a ＋ 3d. Sc. . 


vix, the Sum of g 3d. Sc. =. 
And therefore, if we zack the 2 two I Los: to * their Sum muſt 
be = — But it is evident that the Sum of any two correſpond- 
ing Terms is conſtantly the ſame, wiz. =a + , and *,* the Sum 


r FELT Ten that is, 4 + 8 
Xn=38 "MS D. 


_—— 


—_— thigh * +C mn x 2 tt in lied. 


© cl + oy 
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_ > "Grometktoki Phobitdtion. 
ſuch Rank, or Series, is called à Gebinetrical Pro- 


greſſion. As, for Inftance; 20 4. S. 16 1149) &c. is a 


Rank or Series in Geometrical Progreflomincreaſing, 
the common Multiplier being 2. | This Series may 
be expreſſed in a decreaſing Order thus, 3B 16.8. 

4. 2 , and here the Tommon Diviſorms3. Now 


this common ado or Diviſor, is called the 


Geometric Ratio! © en wah n 
432. The Ratio mug led. by the Ratio ig called 


the ſecond Power of the Ratio; 2 Ratid mul- 
tiplied by tlie Ratio, and that Product by cht Ratio, 


is el the third Power of the Ratio; and the third 
Power of the Ratio, multiplied by the Ratio, i is call. 
ed the fourth Power of the Ratio; Ac. Hr. 

433. Any Term, in an increaſing Globes Pro. 
gteſſion, is equal to the fitſt Term multiplied by that 
Power of the Ratio which is dendted by itb Diſtance 
from the firſt Term*. (Whencè if over the Terms of 
the Geometrical Progreſſion we put an Arithmetical 
Progreſſion whoſe firſt Term is o, and common Dif- 
ference t, the Terms of the Arithmetical Series 
(called the Indices) will denote the Power of © the 
Ratio, in any of the r rann of the 
Geometric Progreſſion.) 


434. Examples, __. 


A;Gonrletiany as he did * 

Near to a pleaſant — 

Ten Shepherdeſſes chanc'd to meet, . 
Driving their Flocks; whom he did greet, 
God ſpeed you well; and may you be 

As happy as you're fair (ſaid he: 
Proſper your Flocks, and may they thrive; 
Tell me how many Sheep you drive? 

One of the Damſels ſtraight reply d, 
Sir, ye ſhall Mn : 


8 : 1 
= % > HR 4 


For, 
This will plainly appear, by only repreſenting a Geometric 
Wenne end Letters, vix. puttiig a _—= leaſt Term, r= common 


Multiplier, the Indices are o 1. 223. 4. c. 
And the Geometric Progreſſion i is a. ar. arr. arrr. arrrr. Se. 
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For, if for one of us you do 
Count one Sheep, for the next count two, 
For the third four, for the fourth eight, 
So doubling at each Maid aright, 
At the laſt Maid the Sum will be 
As many as the Sheep you fee. 
Quere the Number of Sheep? 
Solution. Here, the Diſtance of the laſt Term from 
the firſt being = 1@ — 1 = q, we have, by Art. 433, 
t 2 laſt Term =2%x2x2Xx2x2X2X2X2X2 x 
2 = 512 the Number of Sheep which was required. 

435. But ſince this Method of finding the Poy- 
er of the Ratio, if the Number of Terms be many, 
is very troubleſome, it is many Times convenient to 
make Uſe of the following Contrivance, viz. It 
plainly follows from the latter Part of Article 433, 
that the Product of the Powers of the Ratio under 

any two Indices will be equal to the Power of the 
Ratio correſponding to that Index, which is equal to 
the Sum of the two Indices; hence the above Quęſtion 
may be ſolved, by ſetting down ſome of the Powers Ml | 
of the Ratio with their correſponding Indices, 
Indices MR 7. 41:55; Ofc, 

Powers of the Ratio =2.4.8.16. 32 . Ce. 

Here, the Diſtance of the firſt and laſt Term being 
9 by the Queſtion, we are to take two ſuch Indices 
as being added together ſhall be equal to g, viz. 5+ 
4 =9 ; now under 4 is 16, and under 5 is 32, 16 
Xx 32 = 512 = the gth Power of the Ratio, which, 
being multiplied by the firſt Term of the Series (here 
I) gives 512 x I = 512 Sheep as before. 

436. It may alſo be ſolved by the Addition of 3 or 
more Indices, as, for Example, by the Indices, 4, 3, 
and 2, for 443 12 2 9; and under 4 is 16, un- iſ * 
der 3 is 8, and under 2 is 4. And 16 * 8 Xĩ5 42 52 Wl x; 
= the gth Power of the Ratio as before. C 
437. But, perhaps, the moſt compendious Method I p: 
is, not to write down any Terms of the Series at all, I © 
but to 0 the Indices fixed over the. Terms in 


your Mind, and work as follows, viz. The 0 : 
| 25 | ex 


 -A ry PTY 


GeoMETRICAL PROGRESSION. 
dex 1 + (itſelf) 1 = 2, „ the Power of the Ratio 


under that Term whoſe Index is 2, is 2x2 = 4 =- 


the Ratio x by the Ratio; and Index 2 + (itſelf) 2 
= 4, *.*, the Power of the Ratio belonging to the 
third Term, viz. 4, being mulciplied by itfelf, that 
is, 4X 4 = 16= the Power of the Ratio Belonging 
to 0 the fifth Term; but the Index 4 + (iffelf), 4'=8 

= the Index belonging to the gth Term, 16 x 16 
= 256 = the Power of the Ratio belonging to the 
ninth Term; laſtly, the Indices 8 + 1 = 9 = the 
Index of the 10th Term,. 256K 2 = 512 = 
the Power of the Ratio e to the tenth or 
laſt Term as before. 

438. In any Geometrical Pro mon, as any Au- 
tecedent is to its Conſequent, fo is any other Ante- 
cedent to its reſpective Con ſequent. This is evident, 


for by the Nature of ſuch Progreſſions, if 7 denote 


the common Multiplier, any Conſequent is 1 Times 
its Antecedent. 


439. Therefore, in a continued Proportian, all 


the Terms, except the laſt, are called Antecedents, 
and all the Terms, except che firſt; Conſequents. 

440. Whence it follows “, that as the leaſt (or 
any other) Term is to its Conſequent (the Term 
next following) ſo is the Sum of all the Antece- 
dents of the Wusie Progreſſion to the Sum of all 
the Conſequents. 

441. And from hence is deduced the following 
Rule, to find the Sum of all the Terms, the two 
extreme Terms and common Multiplier being 

F'2 given, 


Let a. ar. arr. arrr. arrrr. arrrrr, &c. be the Series; {= all 
the Antecedents, C = all the Conſequents, then, a +ar+arr Larve 
+arrer, &c. A; and ar+ arr +arrr +arrrr--arrrrr, fe, C; 
oy uh it is evident by a bare Inſpection, that the Sum of all the 

ents is + Times the Sum of all the Antecedents; but each 

— Conſequent is alſo r Times its reſpective Antecedent, and, 

A WEL Antecedent, its Conſequent, the Sum of all the 

Antecedents, an Sum of all the Conſequents, are four Quantities 

in direct Proportion, wiz. as any Anteccdent : its Conſequent :: 4 
1-4" 7 4 a 


. 
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given, viz. ous y the- greateſt Term by the com- 
mon Multiplier, from which Product fubrra& the 
firſt Term, and divide the Remainder by one leſs 
than the common Multiplier, and the Quotient will 
be the Anſwer *®. * : r 

442. Example, or Pweſtion 2. Suppoſe 4 agrees with 
with B to ſell him a Houle, which has 12 Windows, 
if he will put 2 Pence in the firſt Window, 6 Pence in 
the Second, 18 Pence in the Third, and ſo on, mul- 


tiplying by three each Time, thro' all the Windows; 


What would the Houſe coſt ? 

Solution. Here, the Number of Terms being 12, 
we are firſt to raiſe 3, the Ratio, to the eleventh 
Power; to do which, the ſhorteſt Method i in, 3:x 2 
=9= the ſecond Power, and g x 9 = 81 = the 
fourth Power, then 81 x 81 = 63561 == the eighth 
Power; and, 8 + 2 being = 10, 6361 X 9 2 59049 


S the tenth Power, and, 10 ry 1 being = 1x, we ſhall 


have 59049 * 3= 177147 = the eleventh Power, 
1957147: 2 2 34294 = the twelfth or greateſt 
Term; now, to find the Sum of all the Terms, we 
have, firſt, 354294 x 3 2 1062882, from which 
ſubtracting the firſt Number 2, we get 1062880 for 
a Dividend, which, divided by 3 — 1 =/24 gives 
531440 Pence = 22141. 65. 8d. for the Anſwer. 
443. The Reaſons for our having been ſo ſhort 
onArithmetical, and Geometrical Progreſſion are, firſt, 
that they are of no Uſe in common Arithmetic ; ſe- 
condly, that we ſhall have Occaſion to diſcourſe more 
largely of them, an we treat of ere * 
or 
* Let r the Sum of the Series, a=the leaſt Term, d= the com- 
mon Multiplier, then 4a=the next Term to the leaſt; alſo put g= 
the greateſt Term, then 5 — g = the Sum of all the Antecedents, 
and 5 —@a= the Sum of all the Conſequents ; hence, as a: 


* 440: da : -g: -a. „ das —gda=tisam—aa, , Uviding by⸗ 


1 108. 
[| 22. 


9 36. 


g 10$. X#=gd—a; ich, divided by 4 — 1, gives ee, 


1 185. ve have 4.— 2d=ti=a, hence, by adding 90 to each Side of 
n 


the Equation, we ſhall get 4. =|| pd + 5 —a, a nd, by fubtrafting - 
from this, ds —5 = $gd a; but 4. - =I 


a 


_ 


Q. E. D. 
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INVOLUTION. Y 
for the ſame Reaſons, we ſhall only obſerve coricetn- 


ing Harmonical or Muſical Proportion, that, when; 


3 Numbers are ſo related, that the firſt hath the ſame 
Ratio to the Third, as the Difference between the 
firſt and ſecond hath to the Difference between the 
ſecond and third; or when 4 Numbers are ſuch, that 
the firſt hath the ſame Ratio to the fourth, as the Dif- 
ference between the firſt and ſecond hath to the Dif- 
ference between the third and fourth; theſe Numbers 
are ſaid to be in the Harmonical Proportion. 


0 6 + | 
6 4 + 4 © & =& "2 + ws 


—— 


— MM c H AP. XXXV. 
8 Of INVOLVUTION. 
444. ] NVOLU TION (Involntio- Eat.) is the Raiſ- 
ing of Powers from any given Root; and is 
performed like Multiplication, with only this Limi- 


tation, that in Involution the Factors or Multipliers 


continue the ſame; whereas Multiplication admits 
of different Factor s. 
445. The Number to be raiſed is called the Root. 
446. When we ſay a Number is raiſed to ſuch a 
Power, we only mean, that it is multiplied into itſelf 
a certain Number of Times. : 


446. A Square Number, or a Number of the ſe- 


cond Power, is compoſed of two equal Numbers, 
(i. e.) produced by their Multiplication. E.G. 4 is a 
Square Number, and compoſed of 2 and 2, for 2x2 
. 

447. A Cube Number, or a Number of the third 
Power, is compoſed of three equal Numbers, viz. 
produced by their continual Multiplication ; thus 27 
is a Cubic Number, for 3x 3x 3=27. 

448. A Number of the fourth Power is compoſed 
of 4 equal Numbers; as 2x 2x2 x2 = 16 ĩs a Num- 
ber of the fourth Power. And after the ſame Man- 
_—_ umbers of any other Powers are to be under- 
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INVOLUTION. 


449. Example. Let it be required to raiſe 12 to the 


ſixth Power? 
The Root or fingle Reer 12 
x by 12 
The Square = 144 . 
5 * 12 
The Cube = 1728 
1 


The fourth 8 = 20736 
X 12 


The 8 Power = 248832 
| "0 12 


The ſixth Power =p 298 5984 


and, after this Manner, we may proceed ta what 
Power we pleaſe. And, by this Method, the fallow: 


ing Fe Was calculated. 
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INVOH LON, 
450. But the fourth, fifth, orany other higher Power, 


may be found withaut rquhle of finding all the 
my ob debe abe the ſevefal Powers 


form a Geometrical Series, in the fame Manner as the 


Ratio in Geometrical Progrefſian; and conſequently any 
Power may be found by this Ree. Eind two or more 
ſuch Powers of the Root. by the Method fhewn in the 
laſt Article) as that the Sum of their Indices may be 
equal to the! Index is: the req uired Power; then the 
continued! Product of theſe Powers will be equal to 
that Power of the Root which was required. Or, 
if hey ndex; of any Toh infertor Powers is an 


mood Piet of the of the. required Power, we 


may find that dür Pert of «> Root, whole Index is 
that al unt Part, and, taking this Power: as a Root, 
involve it to that Pewer whoſe Index is the Deno- 


minator of chat liquqt Part, and we hall have the 


te! The Index of the: Raot is 1, of the ſecond 
Power is 2; of the Third 3, of the Fourth, 4, Oc. 
431. For an Illuſtration « of this Ride, let the Ex- 
amplę bf the e 
Mutſon, 12i\x 12 2 144 = = the ſecond Power, 
or that Po er hoſe Index ig 23 and 144x 12 2 1728 
— the hird Power; the feder i is 33 now the Indices 
342 ＋ = the” Index of ihe required Power 
whence 1 128 x 144 x1 +29 q85984=the ſixth Power, 
which wag required. | Or, according to the latter Part 


0 ower which was to be found: | 


of the Rule, thus: The: Index of the third Power, 


939 


3, is z of 6, the Index of the required Power; 
therefore che third Power-raiſed to the ſecond Power, 
VIZ. 1528 x 17282 20 85984 as above. Q E. J. 
452 An Axiom. The like Powers of equal Num- 
bers in what Manner ſoever expreſſed are equal. 
Thus, for Inſtance, the the ſecond Power of 5 is = the 
ſecond Power of 2 2+ 3. 3: Allg, the like Roots of equal 
Numbers are equal. 
453. The Names given by the Ancients to the ſe- 
veral Phwers are much more ; complex and burthen- 
| - ſome 


ALGEBRAIC InyoLuTaAN. 
. ſome. to the Memory, than thoſe now. in Uſe;, for, 
whereas the Moderns ſay, the firſt, ſecond, third, 


fourth, fifth, ſixth, Th 5 eighth, ninth, tenth, 
eleventh,. twelfth, chirteent h, fourteenth, fifteenth, | 


Sc. Power; the 3 diſtinguiſhed the Powers 
by theſe Temms, ther Roger, the Square, Cube, Bi- 
quadrate, Suffolld, Square- bed Second- Surſolid, 
Biquadrate-f uared, Cube-cubed, Surſqlid-ſquared, 


Third-Surſoltd, Square-cubed-ſquared,” Fourth-Sur- 


ſolid, Second- Surſolid- -iquared, Surſolid-cubed, Sc. 
reſpettively.. 9 ITY 
454. In Wbslstien of Algebra, if r denote . 
Root, then by the Definitions r # — the ſecond Pow- 
er, yr = the third Power, &c. but, to expreſs the 
Powers more corapendioufly; we generally put the 
Index of the Power over the Root; as for rr we 
write 7 and for rer we put , and for rrrr we write 
r*, Cc. and the Powers of compound Quantities ate 


expreſſed after the fame Manner, by putting the In- 


dex over the Vinculum; as, for Inſtance, for che Square 
of 7 + x we write TM, and for the Cube of r + x 


we place down + x\* „Fc. 

455. Sometimes it Wilk be convenient to 6551 
bit the Powers of compound Quantities, without the 
Vinculum, by the actual Indolution of the Quantity ; ; 


thus, for, N we may write * + 21 * ＋, 
and alſo T = A z TY =; 


both theſe Expreſſions were found as under 3 
Multiply y + xt ef 
i han: 87 
| ; = 81.6. of 1 
| pro's | 
| Product 7 +2rx TX H " 
Multiples 2 . 45 + 
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And by this Method any compound 
be raiſed to any given Power. 


Root may 
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CHAP. XXXVI. 
Of the Evo.vTioN of the SQUARE Roor. 


456. I) VOLUTION (Evolutus Lat.) is the Ex- 
tracting of Roots, and is the Inverſe of In. 
volution; for, as Iuvolutian ſhews how to raiſe any 
Root to a given Power, Evolution teaches to find the 
Root of any given Power; it is divided into the 
Square Root, Cube Root, Ac. | 
457. The Square Root, (from Yar, Welch, or 
Quadratus Lat. and Rat Swediſh, is by having the 
-Square, or a Number of the ſecond Power given, to 
find its Root. 7% COT Ba | 
458. A ſurd or irrational Number js the Root of 
a Number, whoſe Root cannot be exactly found: 
As the Square Root of 2 is a ſurd Number, for we 
cannot find a Number, which, being multiplied by it- 
ſelf, will produce exactly 2. e 
459. To extract the Square Root of a given 
Power. . 

The Rule. The firſt Thing to be done is to point 
the given Number, that is, beginning at the right 
Hand, put a Dot over the Figure in the Unit's Place, 
and, proceeding towards the Left, over every other 
Figure put a Dot (.) i. e. paſſing over one each Time, 
and proceeding to the next. here it ought to 
be remarked, that, as many Dots as there are, ſo many 
Figures the Root eonſiſts of. —Then look in the 

Table of Powers, in Art. 449, for a Number equ 
to, or the next leſſer than the Number in the firſt 
(left Hand) Point of the given Number, which ſub- 
tract out of the firſt Point; or, in other Words, ſub- 
tract the greateſt Square poſſible out of the firſt 
Point, — its Root place in the Quotient, for — 


Of the Sevart Roor. 
firſt: Figure of the required Root; and to the Re- 


mainder bring down the Figures in the next Point, 


(proceeding towards the right Hand) for a Dividend, 
(or, as ſome call it, a Reſolvend.) - Then double the 
Quotient, and try how often you can take it out of 
the Dividend, ſuppoſing the Figure denoting the 
Times you go (which never can exceed 9) placed on 
the right Hand of that double, to make up the 
whole Diviſor; i. e. fuch a Fgure muſt "By Bru 
(by Trials) as, when it is annexed on the right Hand 
of the double Quotient, this being taken as' a Divi- 
ſor, and multiplied by the Number of Times you go, 
the Product may be the greateſt (found by this Me- 
thod) that can be deducted from the Dividend 
Place the Figure expreſſing the Times you go in the 
Quotient, and, having deducted the abovementioned 
Product, to the Remainder bring down the next 
Point, and, taking the Whole as a-Dividend, double 
the Quotient (which now conſiſts of two Figures) 
and proceed as before; and thus continue to form 
new Dividends and Diviſors, till all the Points are 
taken down by the abovementioned Method. A few 
Examples will explain the Meaning of this Rule. 

460. What is the Square Root of 14.4 ? 

Solution. The Number being 1 440 1 Root 
pointed, the greateſt Square 1 — greateſt Square 
in the firſt Point is 1, which N 
put under the firſt Point, and 22044. | 
its Rœot (1) place in the Quo- FI: 
tient; now, ſubtracting the greateſt Square 1 from the 
firſt Point i, there remains o; *.*, taking down the next 
Point, the Dividend is 44; then the Quotient, being 
doubled, is 1 x 2 the left Hand Figure of the Divi- 
for; now ſay, how many Times 2 in 4 the left Hand 
Figure of the Dividend, which is 2 Times; then this 2, 
being placed to the right Hand of the other, gives the 
whole Diviſor=22 ; put the 2 (Times) in the Quotient; 
then 22 x 2 = 44, which being taken from the Di- 
vidend, the Remainder is o, and *.* the required 


Root is 12. Which may be eaſily proved, for 12 x 


1225 


irg 


220 The. SQuarsg Root. | 


12 =1:44-; Or, perhaps; it may tp the L.carner appear 
lainer thus: Aſſume 10 144 x0 e 
the Root (becauſe 209% 2 1000 Root 
7 400 woul be too w_— 26 —— > 9m! . 
e = 100 4 tt 44) nn 
deducted for ew b — 5 if Z oh 
R the D . 51.25 — 1 — 
— then.10%2 3.295, 11/ 1 2 Root 
no ſeek hom many Times W which 182 Times; 
then 20 +'2 == 22 ==the/Diviſorg-and 22 x'2 = 44, 
which being ſubtracted from. che Dividend, the Re- 
mainder is ©; and therefore the Root 2 102 12. 
461. Take another N "has" Is hy Square 


. ROS: 8 At: D590 f 1167 
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1. 


- 1 Diviſor 646 10 "340 Sum of theſe two. 


549, gr; 2=680 EET FT 


2d Di te Kö 685. 3 525 = Root 5 | 
462. As the A Application of the Square Root to 
Affairs of Buſineſs is grounded on Geometrical 
Principles, we fhall only give one Example, viz. Sup- 
poſe it is required to find how long a Ladder muſt be, 
to reach the Top of a Wall that is 40 Feet high, 


one * of che Ladder ſtanding 30 Feet off from the 
Bottom 


we- 


Fw 


[ 
ö 
, 
4 
> = 


poſes of Bulinels 


.The Sovart Root. 


Bottom of the Wall? Note, the Plane on which ths 
Wall is built is ſuppoſed to be truly level. 
Solution. If we may believe Geometricians, the 
Square of 30, added to the Square of 40, will be 
equal to the Square of the Ladders Length. But the 
Square of 30 2 30 285 900, and the Square of 
40 = 40x 40 = r600,/r/ 900"Þ't/b00i''"2500'= * 
the Square of the Ladder's Can gtk; and conſequently: 


its Square Root 50 (ſee the were” 63.30 5 37 
Margin) = the Lege of En CORSES 
r 


e 9. 
Note, Man) Times Key e to beer 
not admit of an , Integral Root, and in {i 
there will be a Rec mainder; for finding, the \ ſalue of, 
which, Recourſe — be had.to Decimals: -, 
463. This Rule Ws applicable fo. many 9 
and, Pleaſure, a” Table that will 
ſhew any Root from 1 to 1900, by a bare Inſpection. 
muſt 5 very uſeful; for Which Reaſon we will here 
give one, but will firſt Mew the eaſieſt Method of mak 
ing it; for the Method of continual Involutienis very te- 
dious. And, i in Order to this, Fan ob erve, that the 


4 of any two Square Numbers whoſe Roots 


an Unit is an odd Number, and equal to twice, 
iT 4 1 Root more one or equal, py: A their 

oots | . 

464. Hence i it 8 Gera in a pers, 
whoſe Roots increaſe an Unit 285 * Sum; 
of the Roots of an Antecedent and fo 5 being 
added to the e of the Antecedent, will be equal to 
the Square he Conſequent. Thus, E,, 725 in the , 
Roots 4 and 5, the Square. of Ais * and FED 5 255 
then 16 + = 25 2 = the Squ are 0 
Table may be cal made by this ay 

R Res rn 


* 88 Ie beoge her, eee the other 
Root x being —=1.3 ; then the Square of an and the Square 9: 454- 
of T T ZT T = erde ; 2 t. 
1 5 but 7a 2 1 Minus * ="5# 4-1 [the Difference of. 
their * 2 T. OO the Sum of the ons and E 25 ＋ 
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The Sqevare Root. 


Reaſon df this Corollary eaſily follows from the laſt 
Article; for, by that, the Sum of the Roots of the An- 
tecedent and Conſequent is = the Difference of their 
Squares ; and therefore, if to the Square of the An- 
tecedent be added the Sum of their Roots (which is e- 
qual to the Difference of their Squares) the Sum will be 
equal to * the Square of the Conſequent. This will 
be uſeful to correct any Error of the Preſs. 
465. It follows by Art. 463, that, if the Roots be 

1 and 2, the Difference of their Squares is 3; if 2 
and 3, the Difference of their Squares is g; if 3 and 4, 
the Difference of their Squares is 7, and ſo on in a 
Series of odd Numbers, 3, 15 7, 9, 11, Cr. ad infini- 
tum. Conſequently, a Table of Squares may be ea- 
fily made by the conſtant Addition of theſe odd Num- 
bers. E. G. 1 + 3 = 1s the Square of 2; 4+5=9 
= the Square of 33 9 + 7 = 16 = the Square of 4; 
Sc. whence the dene Table is eaſily conſtructed 
by (an eaſy) Addition only. [+ 

466. A TABLE of the Square Numbers of all 
the integral Roots from 1 to tooo incluſive. 

The Uſe of this Table is very plain; for, if the 


Root be given, right over-againſt the Root, in the 


Column of Squares, you will find the Square which 
was required. And on the contrary, if the Root of 


any Number leſs than 1000000 be required, look for 


the given Number in the Column of Squares, and, in 
the Column of Roots, you will find the correſpond- 
ing Root. But, if the given Number cannot be found 


in the Column of Squares, find the neareſt to it; 


and the Root belonging to the next leſſer will be leſs 
than the true Root, and that belonging to the next 
ter Square will be more than the true Root; but 

e exact Root cannot in ſuch Caſe be found by the 
Table, becauſe its Root is not an integral Number. 
E. G. If the Root of 876054 be required, the next 
leſſer Square in the Table is 874225, whoſe Root is 
35, and the next greater Square is 876096, whoſe 
oot is 936; whence the required Raar. is more than 


935, but not ſo great as 936. | Z 
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40 
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| 1764 
1849 
1936 


A TaBLz of Squaress. 
| Square | 
1 


R 


6084 


1600 
1681 


2025 
2116 


2209 


2304 


2401, 
. 2500 


2601 


2704. 


2809 


2916 


3025 
3136 
3249 
3364 


3481 
3600 


— 


3721 
3844 


3969 


4096 
4225 
4356 
4489 
4624 
4701 
4900 
5041 
5184 
5329 
5476 


5625 


3776 
5929 


; 
| 


|; 


. 


— 


Square 
6241 


; 6400 


6561 


6724 
6889 
7056 


7225 


7396 


7569 


1144 


7921 
8100 


8281 
8464 
8649 
8836 
9025 
9216 
9409 
9604 
9801 


10000 


10201 
10404 
10609 
10816 
11025 
11236 
11449 
11664 
11881 
12100 


12321 
12544 


1276 

12996 
13225 
13450 
13689 


* 
4 g 


N Square | 
4 13924 


14161 


14400 
14641 
14884 
15129 
15370 

15025 
12876 
16129 
16384 
16641 
16900 
17161 
17424 
17689 
17956 
18225 


18496 | 


18769 
19044 
19321 


19600 
19881 
20164 


20449 
20736 
21025 


21316 


21609 
21904 
22201 
22500 
22801 


23104 


23409 


23716 


24025 
24336 


K 


157 


158 


R. 


238 


236 


237 


238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
250 
257 
258 
259 
260 
261 


262 


263 


264 


265 
266 
267 
268 
269 
270 
271 
272 
273 


274 


' A TABLE of SQUARES. ©. 


_ Square” 
55225 


55696 
86169 


56644 


57121 


37600 


58081 
58504 


59049 
59536 
60029 


60916 


61009 


61304 


62001 
62500 
63001 


63504 
64009 


64516 
65025 
65530 


66049 


665064 
67081 


67600 


68121 
2 
I 
69695 
70225 
70756 
71289 


71824 


72361 
72900 
73441 
73984 


74529 


75076 


« Ris 
278 


276 
277 
278 
279 


280 
281 
282 


283 
284 
985 
286 
287 


288 


289 


290 


291 
292 
293 
294 
295 
296 
297 


298 


299 
300 


| 301 


302 


303 


304 
305 
306 
307 
308 


309 


310 
311 
312 


313 


1314 


Square 


75025 
76176 
76729 
77284 


77841 
78400 
78961 
79524 


80089 


82369 


83521 
84100 
84681 


85849 
86436 


87616 
88209 
88804 
89401 


91204 
91809 


93636 


94864 
95481 
96100 
| 96721 


80635 
81223 
81796 


82944 
85264 
87029 


9 
gobor , 


92416 
93023 


94249 


97344 | 
97969 


| 455 


4 er 
15.4 39226 
* 99836 
317 | 100489 
318 | 101124 
219 101/761 
320 | 192400 
321 103041 
322. 103684 
323 104322 
324 | 104976 
325 103623 
326 | 106976 
327 | 106929. 
328 107584 
329. | 108241 
330 | 108900 
331 | 109561 
332 | 110224 
333 | 110889 
334 75 — 
11222 
+ 112896 
337 | 113569 
8 | 114244 
9 | 114921 
* 115600 
341 | 116281 
342 | 116964 
343 | 117649 
344 | 118336 
345 | 519025 
346 | 119716 
347 120409 
348 121104 
349 | 121801 
3 30: 74 +4500 
351 | 123201 
352 - | 123904 
353 | 124609 
| 354 ] 125310. 


225 


: 


ATL of Squattss. 
R. 


126025 


127449 
128164 


132496 


134689 


136161 
136900 
137641 
13838. 

139129 


139876 


140625 


142129 
142884 


145924 


1146689 


147456 


148996 
149769 
150544 


151321 
152100 


133881 


| 153064 


154449 


143641 
144400 
145161 | 


126736 


1128881 

60 | 129600 | 
13032 
131044 
131769 


133225 
133936 


235424 


141376 


- 
2 


148223 


155536 | 


1156816 © 
| 157609. 
| 158404 
15920 
160000 
160801 
161604 


163216 
164025 


| 165649 


1 


184900 
| 185761 


172225 
» [273059 | 
173889 


187489 
188356 


Square 


156025 


162409 


164836 
166464 


167281714 
168100 
168921 
169744 


170569 
171396 


174724 


1755601 | 


176400 
177241 
178084 
178929 
179776 
180625 
181476 | 
182329 
183184 
184041 


186624. | 
| 


202 500 
| 203401 
204.304 
205209 
206716 
207025 


207936 


208849 
209704 
210681 
211600 
212521 
213444 
214369 
219296 
216225 


| 217156 


— 


218089 
219024 
219961 
220900 


—— 


221841 


222784 
223729 


22467 


ATixnit of Sedans 
Rv Ge "rt, . 


4 


Q 2 


475 |225625 | 515: 2652256 308023 
476 1226576 | 516 56 309136 
477 227529 | 577 310249 
478 228484518 8 311364 
479 229441 519 312481 
480 230400 520 60 [313600 
481 | 231361 [521 314721 
482232324 322 313844 
483233289523 316969 
484 234256 524 564 318096 
1233225 525 5 [319225 
236196 [526 5 1320356 
14237169 527 67 321469 
488238144 528 322624 
239121329 323761 
240100 530 314900 

491 241081 531 32604 

492 | 242064 | 532 1327184 
493 1243049 | 533 573 326329 
494 | 244036 | 534 329476 
495 2450256 | 535 330625 
496 | 246016 | 536 6 1331776 
497 | 247009 | 537 332929 
498 | 248004 | 538 334084 
499 24900 | 539 290321 335241 
900250000 | 5401291600 0 [336400 
501 | 251001 [54 292681 33756 
502 232004542 293764 338724 
503 | 253009 | 543 294849 339889 
504 254016 544 [295930 341050 - 
505 | 255025 |. 545 [297025 342225 
506 | 256036 | 546 298116 343396 
507 257049 547 299209 344569 
+508 | 258064 | 548 300304 345744 
309 | 259081 | 549 30140 3460921 
510 260100 | 550 302500 348100 
511 | 261121 | 551 303601 349281 
512 | 202144 | 552 304704 350404 
513 | 263169 | 553 303809 351649 
514 264196 | 554 306915 352836 


227 


228 


R. 
595 
596 
597 


Square 


355216 
356409 


N 


238801 


1360000 


361201 
362404 
363609 
364816 
366025 
367236 
368449 
369664 
370881 


373321 
374544 
375769 
376996 
378225 
379456 
380689 
381924 
383161 
384400 


1385641 
386884 
1388129 


389376 
390025 


394384 
1395041 


1396900 


[398161 


ll 


354025 | 


357604. | e 


372100 


391876: 
393129 


399424 
400689 


1401956 | 


A TABLE of SQuaAREs. 


Suare 
403225 
404496 


407044 
408321 
409600 


1410881 


412164 
113449 


414736 


416025 


417316 
418609 


422500 


[423801 


425104 
426409 
427716 
429025 
430336 
431649 


434281 
435600 


436921 
1438244 


439969 
440896 
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444889 


450241 
451584 


405769 
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432964 


446224 
447561 
448900 
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677 
678 
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Sguare 
145625 

456976 
458329 
459684 
461041 
462400 


1463761 


465124 
466489 
467856 


469225 


470596 
471969 
473344 
474721 
476100 
477481 
478864 
480249 
481636 
483025 
484416 
48 5809 
487204 
488601 
490000 
491401 
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495616 
497025 
498436 
499849 
501264 
302681 
504100 
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500944 
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R. Sguare R. Square 
715 [11225 | 755 | 570025 
716 |512656'| 756 [571536 
717 1514089 | 757 1573049 
718 [515524 | 758 [574564 
719 [516961 | 759 [576081 
720 [518400 | 760 577600 
721 [519841 .] 761 1579121 
722 [521284 | 762 [580644 
723 [522729 | 763 [582169 
724 [524176 | 764 [583696 
725 1525625 | 765 [585225 
726 1527076 | 766 [586756 
727 1528529 | 767 688289 
728 529984768 589824 
729 [531441 | 769 591361 
739 [532900 | 770 [592900 
731 [534391 | 771 [594441 | 
732 [535824 | 772 [595984 
733 1537289 | 773 [597529 
734 1533759 | 774 [599976 
735 [540225 | 775: 600625 
736 [541696 | 776 [602176 
737 1543109 | 777 [603729 
738 544644 | 778 [605284 
739 [546121 | 779 [606841 
740 [547600 | 780 [608400 
741 [549081 | 781 [609961 
742 [550564 | 782 [611524 
743 |552049 | 783 |613089 
744 1553530 | 784 [614656 
745 1555025 | 785 ä 
746 556516786 61779 
747 1558009 | 787 619369 
748 | 559504 | 788 620944 
749 561001 | 789 [622521 
750 [562500 | 790 [624100 
751 [564001 | 791 [625681 
752 [565504 | 792 [627264 
753 (567009 | 793 [028849 
754 [568516 | 794 1630436 | 
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1881721 
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A Usrrvi LENA. 


4567. It is Time now to proceed to the Demon- 
ſtration of the Rule delivered in Article 459, for ex- 
tracting the Square Root; and, for the more regular 
doing this, it may be proper to pitmiſe, 

Firſt, that the Numbel of Figures in the Product 
of any two Numbers may be equal to, but cannot 
poſſibly be greater than the Number of Figures in 


the two Factors: And, though the — be leſs, yet 


never leſs than one fewer. 


Demenſtration. That the Product may have as many 
Places of Figures as are in both the Factors, one 
Example, tor Inſtance, ꝙ x'7 = 6 3, is a ſufficient De- 
monſtration. But that the Number of Places, in the 
Product of any two Numbers, cannot be more than the 
Number of Places in both Factors, we thus ſhew : 
Let a and b be the two F actors, ; 11 their Product, c = 
4 greater Number than Þ, viz. = 1 with as many o's 
on the right Hand as there are e Places in b; then it 
is plain, that a c muſt be greater than p; but ac =* « 
with as many o's on the right Hand as there are Places 
in þ; *.* the Number of Places in a c is = the Num- 
ber of Places in 2 + the Number of Places in ; 
whence the Number of Places in a c, which is a greater 
Product than p, is only = the Number of Places in 
a and b; and, conſequently, which is leſs, cannot 
have more, for that is abſurd. 9. E.D. 

As to the above Aſſertion, that the Number of 
Places in the Product may be one leſs than the 
Number of Places in both Factors, one Example, viz. 
2 x 3 = 6, is a ſufficient Proof. 

It only remains now to be demonſtrated, that the 
Number of Places in the Product of any two Num- 
bers cannot, in any Caſe, be leſs than the Number of 
Places in both Factors Minus one. And this may be 
thus demonſtrated: If one leſs than the Number 
of Places in each Factor is denoted by 4 and n re- 
ſpectively, the leaſt Numbers, conſiſting of the ſame 
Number of Places as the Factors, are 1 with d, o's; 
and 1 with u, o's, by the Nature of Notation; and 


—— _ Product is F 1 with 4, + n, O's, that is, it 


conſiſts 


The SauAx E Roor. | 
conſiſts of 1 + d + Places; but 4+ 1, and n+ r, 
being the Number of Places in each reſpective Factor, 
their Sum, or the Number of Places in both, is 4+ 
n + 2, which is but one more than the Number of 
Places in the above Product (1 + 4+ #); therefore 
the leaſt Factors poſſible can have but one Place leſs 


in the Product than the Number of Places in both 


Factors, and conſequently no other Factors, for the 


leaſt Factors muſt have the leaſt Product. ©, E. D. 
468. Hence it follows, that, if the Factors are equal, 
as they are in raiſing any Root to its Square, then the 
Product, or Square, can never have more Places, than 
twice the Number of Places in the Root; nor leſs than 
twice the Number of Places in the Root Minus 1. 
469. And from the laſt Article it follows, that, if 
a Square be pointed as directed in Art. 459, the Num- 
ber of Points will be equal to the Number of Places 
in the Root. For if the Root, is but a ſingle Figure, 
the Square * cannot be more than 2 Places, nor leſs 
than one Place, but either 1 or two Places admit of 
more than one Point; and, if the Root conſiſts of 
two Places, the Square cannot have more than four 
Places, nor leſs than three Places, which, by the Me- 
thod of Pointing, admits but of two Points: Alſo, 
if there be three Places in the Root, the Square can- 
not have more than ſix, nor leſs than five, neither of 
which admit of more than three Points, Cc. ad infi- 
#itum. For one Place admits of one Point, three 
Places of two Points, five of three Points, &c. Or 
enerally thus : It is plain, that if the Number of 
laces be 13.5. FSG: 
The Number of Points are 1. 2. 3. 4. Sc. 
which are two correſpondent Series in Arithmetical Pro- 
greſſion; in the firſt of which Series the common Dif- 
erence is 2, and in the other 1. Now let n S one leſs 
than the Number of Terms in each Series, then, 2 # 
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* 468. 


+ 1 = + the laſt Term in the firſt Series = the Num- + 427. 


ber of Places in the Square; and » + 1 A the cor- 
reſponding (laſt Term) in the other Series = the 
Number of Points in the Square. But, if we 0 wk 


I 427- 


126 


* 463. ber of Places in the Square cannot be more thanꝰ 


+ 23. 


. 8 2 we find 1 —=i'4 — 1, to which adding, r, we have n 


22. 


. 5 


41 


F 


A Lemma, concerning the SQUARE Root, 
= the Number of Places in the Root, then the Nom, 


nar lefs than 2d—1 ; let us ſuppoſe the Number of 
Places to be the leaſt, viz. 24— 1 ; then, by the above, 
21+ 1 =+24- 1, , ſubtracting 1 from each Side 
of the Equation, we get 2# t 24— 2 -.: dividing by 


+ 1 Ad, but » +1 = the Number of Points, . 4 
= the N umber of Points, when the Square has the 
feweſt Places poſſible, vz. 2d — 1; and *.*, ſince the 
Square can never have but one Place more, VIZ. 2d 
Places, it can have but 4 Points; becauſe two Places 
would make but one Paint more. Q. E. D). 
4570. Lemma 2. If any Number, which is not a 


perfect Square, be given to find the greateſt Square 


contained in it; if it be pointed by the Method al- 
ready delivered, the Number of Points will be the 
ſame, as the Number of Points in the greateſt Square 
which is contained in it. 
Demonſtration. Let a x the Number which is not a 
33 Square, .s = the greateſt Square which is con- 
ed in it; ſuppoſe @ and 5 pointed, then it is evi- 
dent, that s cannot have more Points than a, becauſe 
it is a leſſer Number; and that 5 cannot have fewer, 
is eaſily ſhewn, by aſſuming the leaſt Square Number 
that has the ſame Number of Points as 4, viz. 1 with 
twice as many 0's as the Number of Places on the 
right Hand of the firſt Point, or the Root'= 1 with 
many O's as the Number of Points leſs x ; 5 for then 
its Square is 1 with twice the Number of o's in the 
Root, or 1 with as many 0's-as there are Places on 
the right Hand of the ſuperior Point is a ſquare 
Number, and is contained in (for, being the leaſt 
| Number having the given Nümler * 
cannot exceed) the Number 4; and conſequently, 
nce this Square has the ſame Number of Points, 
certainly the greateſt Square contained in it cannot 


have fewer. And, ſince à can neither have more nor. 


leſs Points khan , it muſt certainiy have equal. 
E. D. 


471. Hines" it follows, that the Root of the gp | 


Places, it | 
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A LEMMA concerning the Say RR Roo. 


oft Square contained in any Number 4, which is not 
Square, hath as many F igures as a hath Points; for 
it hath as many Figures as its pwn Square hath Points“ * 469, 


which is r the Points in . . the Number of 


flaces in che Root of 4 S the Number of Points in 4. . 


472. Lemma 3. I any Number be pointed accord 
ing to the Method already ſhewn; then if we conſider 
the Period in the firſt Point (viæ. the firſt on the left 
Hand) as a Number of itſelf, the greateſt Square con- 
tained in that Period is equal to the Square of the firſt 
Figure, (viz. that in the higheſt Place) of the Root of 
the given Number, if it be a perfect Square, or of the 
Root of the greateſt Square contained in it, if it be 
not a ſquate Number. Farther, the greateſt Square 
contained in the two firſt Periods (of the given Num- 
ber) taken as one Number by themſelves, is equal to 
the Square of the two firſt — of the Root of 
the given Number, or af the greateſt Square con- 
tained in it ; and, if in the ſame Manner we compare 
3 Or 4, Sc. firſt Periods, the Square of 3 Or 4, Sc. 
firſt Figures of the Root; is equal to 3 or 4 firſt Peri · 
ads taken in themſelves as ane Number, or equal to 
the greateſt Square contained in them. To illuſtrate 
our Meaning, let a be any Number, 5 its 8q | 
Root, or the Root of the! greateſt Squars containe 
in it. And put c to vepreſent the firſt ( uiæ: the fupt+ 
rior Neriod) ar two firſt, c. Periods; (as, for Example, 
if the Number be the ſame as in Art. 464; then 
= 1196) and let 7 ='the "firſt," or two fit, Sc. 
Figures af the Root, according as we conſider the firſt, 
6r two fitſt Periods of the given Number, or of the 

Square 6 (iz. = 3, f += 345) cen = 
the Square of the firſt, or two firſt Figures of the 

Root; now all that we mean is, that 7* is the great- 

eſt Square contained in c. ITTEOTDE © 0 .% 1123 & on 7 

Demonſtration. If we can thew, that * cannot be 

greater than e, nor a greater than be taken from c, 

then we mall have given a proper Demonſtration ; and 

this may be done as follo css. 

1. That is not greater, or which is the ſame 
Thing, is eontained in cx. n 

4 1 
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469. We have already proved * that the Number of 
171. Points (or Periods) in @ is = the Number of Places 
£ or Figures in 4; conſequently, in all Caſes whatever, 

there are as many Points on the right Hand of c in 
the whole Number a, as there are Figures on the right 
Hand of r in the whole Root 5. ., if we put d to 
expreſs the Number of Figures on the right Hand 
of r in the whole Root 5, then r, taken in its com- 
pleat Value, is 7 with d, o's, and 7* taken in its com- 
pleat Value = 7* with'24, o's; alſo c in its compleat 
Value c with twice as many o's as there are Points 
on the right Hand of it, in the whole Number a; 
viz. c with 24, ois. Now it is evident that, if * is 
contained in c, then v2 with 2d, o's, muſt be contained 
in c with 24d, o's (the Number of o's in each being the 
fame z) now, if poſſible, let us ſuppoſe 4 greater than 
e, then it follows that, taking them in their compleat 
Values, * with 2d, o's, is greater than c with 2d, o's; 
but, according to this Hypotheſis, * with 2d, o's, is 
greater than a, for a = c with as many Figures on its 
right Hand as we have put o's on cs; but theſe Fi 

can never exceed the Exceſs of * above c, if it be but 
one, becauſe it is in a higher Place; . from this Sup- 
poſition it. follows, that * with 2d, o's, that is, t 
Square of Part of the Root, is greater than a, which 
the Square of the whole Root doth not exceed; 
to ſay that 7* is greater than c, or, which is the ſame, 
that 7 is not contained in c, is abſuſ e 
2. Now, to prove that 7 is the greateſt Square 

is contained in c, let us ſuppoſe, that is not the 
greateſt, but that g*, a greater Square, is contained in 
cʒ then gꝰ, taken in its compleat Value, is g with 24, 
ois, which by the Suppoſition is Aces. rol. in c with 
24, 0's; the ſquare Root of g with 24, o's, is g with d, 

o's, for g with d, o's ee is g with 24, 0's; but, 
ſince g is greater than 7* by the e g with 
d, o's muſt be greater than r with 4 o's ; but there 
being as many Figures on the Right Hand of r in the 
whole Root, as o's on the Right Hand of r taken in 
its. compleat Value, it follows, from-the Nature of 
Notation, that, if g exceed r by only an Unit, with 
| | 2 wi 
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g with d, o's muſt be greater than the whole Root r 


with d Figures; and ſince g with d, o's is greater than 


the whole Root h, conſequently its Square g with 24, 


o's muſt be greater than , or s; and from hence it 
follows that, c, a Part of s, contains g* with 2 4, 
o's the Square of g with d, o's, a Number which is 
greater than h, the ſquare Root of the greateſt Square 
8, which is contained in a, that is, making a Part 
to contain more than the Whole; -.: it is abſurd to ſay, 
that a greater Square than 1 is contained in c, and, if 
a greater cannot be contained, then 7* muſt be the 
greateſt, Q; E. D. : | 

473. Whence we may obſerve by Way of Corol- 
lary, that if we find the Root of the greateſt Square 
contained in the firſt Point, or Period (vix. the firſt 
on the Left Hand) that Root will be the firſt Figure 
of the required Root; and, if we find the Root of 
the greateſt Square contained in the two firſt Periods, 
it will be the two firſt Figures of the Root, and ſo on 
to any Number of Periods. 

474. Lemma 4. Let # = any Number whoſe Root 
if it be a ſquare Number, or the Root of the greateſt 
Square contained in it, if it be not a ſquare Number, is 
to be found; then if we put 7 any Part of ſuch Root 
aſſumed at Pleaſure, and x = the other Part of the 
Root, we affirm, that if fuch a Number be taken 
for x as will make 2 7+ x x x = 2 — 7, if a be a ſquare 
Number, or 27 + x x x the greateſt Product that can 
be taken from » — “, if n be not a ſquare Number; 
ſuch aſſumed Value of will be its true Value. 

Demonſtration. The Demonſtration of this may be 
conveniently parted into two Parts, viz. when the 
Number » is a Square, and when it is not a ſquare 
Number. | DFW 

Firſt. When the Number u is a ſquare Number, 


then, 74x being = the Root, 7 + x muſt be , 


* 


r*+27x+x* = , from each Side of this Equa- * 455. 
tion ſubtracting ra, we get 2 1 & xx =F n—7*; but + 36. 


27 +xXxX=27 +XXX, . ZT T XXX An H. 23, 


2, E. D. Part 
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Put 2. When #is not a ſquare Number. To fhew 
the Truth of the Lemma, in this Caſe, we put g = the 
Exceſs of above the next leſſer ſquare Number, 
then +x\* +g =»; ſubtracting FX x\2 from 


* ;6. both Sides of the Equation gives g= *#—7 + xV; 
+ 455- but N = +1 ＋ 27x + 3%, , by putting this 


'S 


of the greateſt Square contained in- it, is to be found. 


Value of ro x 2 inſtead of r + xÞ 6 we have 9 =» 


ZT; now, ſince x and 7* are ſuppoſed 


conſtant, they being given or known Quantities, it i 
plain that, the greater 27#—+ is, the le ſſer will g be; 
and conſequently in 27 & + x*, or, which is the ſame, 
in 2 1 ＋ X Xxx, * muſt be the greateſt poſſible; ſo that 
2r+#xx be leſs than u = . E. D. 


Hence if g =0, chat is, if n be a ſquare Num 


then 27 XX vs n — 72, the ſamꝭ as we have already 
demonſtrated, in the firſt Part of this Demonſtration. 

475. Hence it may be cafily proved, that if, in ex. 
tracting the Square Root of any Number, we have a 


Remainder greater than twice the Root found, there 


muſt be ſome Miſtake made in the Operation; for 
let the Root found be called a, then, if the Re- 
mainder g be greater than 2 4, it muſt be at Jeaſt 


2a + 1; to which if we add a2, the Sum will be 


42 ＋24 1 1, which is equal to a+ 1, as will plainly 


appear by writing à for r, and r for x,” in Art. 455; 


but the Square of the Root of the greateſt Square + f 
is n, and, conſequently, 4 1-24 A 1 mult be con- 


tained in u, and. a cannot be the true Root, be- 


cauſe the Square of a greater Number @ + 1 is con- 
tained in». Q. E. D. 


476. Having premiſed the Things neceſlary, we 


now come to demonſtrate, or ſhew the Reaſon- and 
Truth of the Rule which we gave in Article 459, and 
illuſtrated in ſubſequent ones. . 

Firſt then. We have already ſhewn, I that the 
Number of Figures in the Root is equalto the Num- 
ber of Points in the Number whoſe Root, or the Root 


1 


We 


A Di:moxsTR ATION of the-Sqvars Root.” off 
We have alſo demonſtrated * thar the Root of the 473» 


greateſt Square contained in the firſt (left Hand) Pe- 


riod or Point, is the firſt Figure of the Root, which” 

s another Part of the Rule which we are now de- 
monſtrating ; therefore, if we take this firſt Figure 
of the Root (which may always be found in the Co- 

jumn of the ſecond Power in the Table of Powers ; f 44% 
becauſe a Point can never have more than two Figures, 
and, therefore, the Root of its greateſt contained Square 

is but one Figure, for the leaſt Number of two Figures 

is 10 Whoſe Square conſiſts of 3 Figures, viz. 100). 

in its compleat Value, viz; the Figure with o on its 
right Hand; then if we put i for the compleat va- 
ue of this firſt Figure, and x = the other Figure of 

the Root, „ the Number whoſe Root is to be ex- | 
tracted, then x muſt be ſuch a Number Þ that 27 & t 474. 
& may be the greateſt Product that can poſſibly be 

taken from 1 — 7*; but this is, in Effect, the ſame as 

the Rule directs; which it may not be improper to il- 
luſtrate by the Example in Article 460; here the greateſt 

bi orly in the firſt Point is 1, and its Root 1, 
which is the firſt Figure of the Root; and, as the 
Root muſt conſiſt of two Figures, there being two. 
Points, 7, taken in its compleat Value, is 107 = 

10, and 7* = 1003 , E being = 144, 1 —- 72 = 144: 

— 100 4 271 ＋ XxX 2X10 TAN 
20 ＋ * x is the greateſt Product in 44; now x can- 
not be more than 2, for 20 can be taken from 44 only 
twice, and 20 ＋ x is to be taken x Times from 44, 
and, if it be tried, it will be found that æ is not leſs 


than 2, for 20 ＋ 2 * 2 =22 x 2 = 44 which is con- 
tained exactly in a — 7* = 44, and., there being no 
Remainder, the true Root is 12; and this is exactly 
the ſame as one of the Methods in Article 460, and 
'.* agreeable to the Rule. LR 

Again, if the Root conſiſts of three Figures, the 
two firſt Figures of the Root may be found by find- 
ing the Root of the greateſt Square contained in the 


two firſt Periods [| of the given Number, by the _ | 473 


1 


1485. 


t 459- 


ADRMONSTRAT TON of the Squart Roor. 


. thod (already proved) for finding a Root of two Fi- 


gures; and then, if we put 7 = theſe two firſt Fi- 
gures of the Root taken in their compleat Value, and 
x for the other Figure, and x» = the whole Number, 


then 27 ＋ x x x muſt be the greateſt Product in * »— 
72 z but, in finding the two firſt Figures of the Root, 


we have found #— 7* (and. need not now ſquare 


7 to deduct it from ) it being equal to what remained 
after the ſecond Figure of-the Root was found ; for, if 
we put à to denote firſt Figure of the Root taken in 
its compleat Value, and & = the ſecond Figure of the 
Root in its real Value, then a ＋ 5 the two firſt Fi- 
gures in their compleat Value = r ; now a-+ 6* =+ 
a* + 24b + Þ=#*; but, in finding the two firſt Fi- 
gures of the Root, we firſt deducted a, and there muſt 
remain # — ; from this again we deducted | 


24+bxb=2ab+Þ , and . there muſt remain 


t—@ — 2 4b —- 4, or - 4 132, or, ſince a +6? 
=, the Remainder muſt be = » -H; and. we 
have only to take what remains after the two firſt Fi- 
gures of the Root are found, and to take x ſuch a 


Figure, that 2 7 ＋E « x x may be the greateſt Product 
that can poſſibly be taken out of that Remainder ; 
and this is agreeable to the Rule; we will illuſtrate it 
by an Example, for Inſtance, that in Article 461. In 


that Example, à in its compleat Value is 300, and þ 


the ſecond Figure of the Root in its true Value, as 
yet ſuppoſed unknown; then n—a* = 119025 — 


90000 = 29025; now þ is to be taken ſuch, that 


244+ bxb = 600 + b x b may be the greateſt poſ- 
ſible in 29023 5 = 40 (taken in its true Value) for 


600+ 40 * 40 = 640 x 40 = 25600 (and, if þ was 


taken = 50, it would be too much, for 600 + 50 x 
50 = 650 * 5O = 32500 is greater than 29025, and 
cannot be contained in it) now 29025 — 25600 
= 3425 =#—7 by the above; hence @ = 300, and 
b = 40, and. 4 ＋ 5 . 340 e; and 2 r = 340 
* 2 = 680, 2r T xxx Tx Ax is * 

| the 


% 


The SQUARE RooT bow proved, | 


the greateſt in 3425, *.* x = 5, for 680 + 5x5=- 

685 x 5 = 3425, which deducted from 3425 leaves o, 

and, conſequently, r + x = 685 is exactly the true 

icky * wo _ | | 

477. The ſame Method of Reaſoning holds 

in any other Number of Points, but we think — 
ary to proceed any further on this Head; and 

therefore ſhall only add, that, as Evolution is the Re- 


verſe of Involution, an Evolution may be proyed 


by inyolving the Root (and adding to the Involu- 
tion the Remainder, if any) and the Number thus 
found, if the Work be right, muſt be equal to the 
given Number; and from the Nature of Multipli- 
cation it follows, that (after having ſubtra&ted the 
Remainder, if any, from the given Number, as 
what then remains muſt be a perfect Square) if out 
of the ſquare Number we caſt out the Nines, as out 
of the Product in Multiplication, and alſo caſt the 
Nines out of the Root, and the Exceſs multiplied b 
itſelf, and the Nines being caſt out, the Exceſs mufſ 
be=the Exceſs after all the Nines were caſt out of the 
Square Number. Example. The Root of the greateſt 
Square contained in 150 is 12 and 6 remaining, then 
150 — 6 = 144 the Square Number, out of which 
the Nines being caſt, the Remainder is o; and, the 
Nines (or rather the Nine) being caſt out of 12, the 
Exceſs is 3; and 3x3=9, out of which the Nine being 
taken, the Exceſs is o, the ſame as out of the Square 
Number; and *.* 12 is the true Root of the greateſt 
Square. And, if we prove it by the Method of Involu- 
tion, it ſtands thus, 12x12=144 equal to the greateſt 


| Square, to which adding the Remainder 6, the Sum 


= 150 the given Number for Proof, © 


R | CHAP. 
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e the Evo.v210x of Yhe bn gebr. 


20 IEE Cube Hart 1 Rios | Greek. * 


| Die) is that Rule, which ſhews the Method 
of Goding the Root of any given Cube; or, by hav: 
ing any Number which is not a Cube Number, to find 
the Root of che greateſt Cube which i contained int. 
479. To extract the Cube Root, according to the 
common Method, mind the following Directions: 
Firſt put a Point or Dot (.) over every third Figute 
of the given Number, beginning at the right Hand; 
and, as many Periods as the Number is thug divided 
into; ſo many Figures will the Root conſiſt ß. 
Then in the Row of the third Power in the Table 
of Powers, Art. 449; ſeek the greateſt Cube Num 
ber that is contained in the firſt Point, ot Period, 
(vi. that laſt dotted 3) and put the Root thereof as 
Quotient, which will be the firſt Fi gure of the. Roct, 
but ſubtract its Cube from the fiſt P Period, and on 


the right Hand of the Remainder. bring down he 


Figures in the next Point, and we. ſhall then have 
what Arithmeticians call the Reſoluend, ne Tt 
ſolvs Lat.) under which, draw a Line. 

Again, ſquare the Quotient, and, ele that 
Square by 300, which place under the Reſolyend, 
and its Name is the triple Square. 

Then, multiply the Quotient by 30, and put the 
Product under the triple Square, and call it the 


triple Quotient; and under this triple Quotient draw 


a Line. 

Then add the triple Square and triple Quotient 
together, and call the Sum the Diviſor; and under it 
draw a Line, then try how often this e is con- 
tained. in the Reſolvend, which muſt never be taken 
more than 9 (though ſometimes the Diviſor _y 

taken 


_— 


A win 
= 1 5 0 - 


dene eder 5 
thats 1 mee bang Funes 1 be- 


imctions to find only J 


umbes⸗ 815 max he but is 

ngr al next Figure: gf, ace Zane, 
e it 4 > oy! Fi Sa == mu Itiply che triple 
Square by it; then { * is Figure, and by its 
Squate anũltipiy ae l 915 potent, d, to, theſe 
two Products add I the f. Lai Piu gurè, and, 


if this Sum, Wiſlenlis robe the „ be not 
greater than the Reſolychd the Figure taken Was the 
true one; if it does, then Make it one leſs; and find 
another Ablamiüm; then ſabtra&t the Ablatitium 
from the Reſolvend, and ti che Remainder, if there be 
any more Points, bring dewn the next Period; and 
the Remainder and Periodzſo taxen down, conſidered 
as one Num 2; Will ho A new Reſolvend, under 
which draw a Tine; and-now begin again (at the 
Place marked * in theſe Ditections)” OA Auaring the 
Quotient, WHICH HM tdnlifts of k ures; and 


ſo procęed aſter che: abo Manner, . eee 
riods have been taken GENT: finding at Each Step 


one Figure pf che. Root, ic! 51 en £182 r Meli 


1 40% Hamel. 1, What is the Cube Rot of | 


3728.7 910 hoo ot 10 mn Mt ION 90 aiv 1 


„This, worked, according to dhe Dire&ti6rSjuſt lai 
donn, will Rand thus, SW F101: 1 1 ü Dio 
nu Kaige ei 1 100 e, 200 (01 * 5 2 


Nw; W ial 10 Biitl ad3 8 12; i n9loto g Fe 61 
9% 3.4 MACH. 5 5 100 Han. 160 
. 2 — == 10041 lon > 120017 

i RefSfvend 1 9 5 12 


1Xð I * 3 oz = 300 Friple Square 
I x 30 36 Triple Quo Uotient 
The Sum or Diviſor 330 is contained? in 728 2 
300 x 1 1) 


2 * 2 = 4 and 0X A 120 C51] Sehe 8 1 | 
| 2 K:2/:x/ 288 38 48 1 250þ x.£ 
Sum gn | 
Remain o d HH 2 
R 2 a1 c Or 
_ nerdy op pI 


343 
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Of the Cunz Roor. 


8 may (with a little teration in the Di. 
| 3 1 as — and, though this 
Method; and that above, may at firſt Sight appear 
different, yet by Compariſon they will appear the 
very fame! 


i728. 10 = the affumed Roo 
10 X IO X 10 = 1000 


2281 228 Reſolrend 


10 3 100 325 — 7300 Triple 8 


e | 
my 857220 2 Times eg 
Sat 300 u 2 . 505 5 
30 * * 22 120 xi | 
2x2x2= 8 8 1 + N 
728. Ablatitium 
2 


10 Proof 2X12 X12 81768. 1 
481. Bui 2. What is the Cube Root of 


16003008. "3 


| Here we can go the Diviſor * Gx Times in 


the Reſolvend 8003; but, if the Reader works it 


down with 6 for the next or ſecond Figure of the 


Root, he will find the Ablatitium greater than the 
Reſolvend; and therefore we muſt put down one lefs, 


viz. 5. As for the new Diviſor, it is contained in 
the new Reſolvend twice; . the third or laſt Figure 
of the Root is 2, and ſo the whole Root = Ts For 
Proof, 252 * 252 x 252 = 16003008. . 


16003008 
N TS (252 


8003 F 3003 Reſolvend 
2X2=24,4X 300 1200 1200 Triple Square ? 
2 * 30 60 Triple Quotient 
212250 Diviſor 
1200 * 5= 60000 


 Ox5x5= 1500 


5 * = 125 
7625 Ablatitium, 


O t#heCunz Roor. 
23232378008 New Reſolvend 
Zy & 300 = 187500 New triple Square 

28 * 30 5 750 New triple Quotient 

188250 New Diviſo r 
187500 x 2 = 375000 
750X2X2= 3000 


2X2 X22 8 | | 
378008 New Ablatitium 
o * 1 g 


482. There are many other Methods contrived for 


Extracting; but we ſhall here only give a Method a 


little different from the foregoing, and ſhew that 


there is a perfect Agreement betwixt them; and con- 
ſequently, if the preceding one be true, this cannot 
be falſe. This Method differs from the former, only, 
in finding the Ablatitium, which is found thus: Put 
the Square of the Figure, which ſhews how often the 
Diviſor is contained in the Reſolvend under the Di- 
viſor ;- under this put the Product of the triple Quo- 
tient multiplied by that Figure; and under theſe two 


Numbers place the triple Square; and, having added 


theſe three Numbers together, multiply the Sum by 


the Figure laſt placed in the Quotient, and the Product 


will be the Ablatitium *. | 
* 3 | 483. 
The Agreement of this and the Rule in Art. 479. may be 
thus ſhewn : Let x = the Figure ſhewing how often the Diviſor 
is contained in the Reſolvend; s = the triple Square, q = the 
triple Quotient; then, according to Art. 479, the Ablatitium is ; 
+ 9gx* + x*, but this, it is evident, is S x + #* x == 
9x + 4 x x, the Method here delivered. Q. E. P. 
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1K 1 300 300 300 Triple Square 
tb 109 36 2 nile Quotſent 


£ POSH 2 J Vie E Diviſor © 10 not e 
in oil bas ,n 1 ary fort ih gz 
105 Luan 8 Ne 72 e 561A 19,41 HINT LEE SING 
M Hi) E771 6 395 5 * 5 1 55 © If 5 191 2 
de mne dh 4 oo Ss ATM | Et 
* ot aj Fe 2 N sil K. * 
2113 15110 —_ * l 5 {1 Þo trot ext 
i ca 1Sbnu 3017 - 2 Abltitioms.. ric] 
U z& 1717 23 10 3900! 1510 15 3 16:7 er i: 55 s 75 * 


* hebe 0 appears „chat this ce, 6 merhing 
| 1e{s-rroubleſohe than the foregoing! 255 11 (tn 
'0 #84: The Application of the Cube. Root to Af, 
Kurs cf Büßnels being grounded on Geometrical 
Theorems, it is neceſſary to defer its Application to 
4 Variety of Purpoſes of common Life, till we have 
treated of ſuch; Theorems; and, theretore, ſhall. at 
eſent only give one Inſtance, v. If à Shot. 287 
Pager F. 2 Inches, weiglis 3 56: What is the Di- 
ametet of another Shot” of the fame Metal, that 
weighs 24 WWW q Aenne 
Solution. It 435 evident, that the Weight of the 
Shots muſt be proportionable to the Quantity of 
Metal they contain; and the Gcometricians acquaint 
us, that the Quantity of 1859 or Solidity is as the 
Cube of the Diameter; . as 3tb: 8 the Cube of 
2 Inches) :: 24th : (by 8 Golden Rule) 8x24 — 3 
= 64 Inches, the Cube of the Diameter of the re- 
, quired Ball; and. the Cube Root of 64, viz. 4 
Inches = = the Diameter required. 2. E. 8 


483. 


Of: the Cupe Root. 


5, Since theſe Methods of, extracting the Cybe 
Roß are troubleſome, it will be yery nge to have 
. a Table, which, will give the Node © of, any Number, 
(whoſe Root doth 5 conſiſt of more than three 
Figures) b Inſpection only. But, before we give 
ſuch a. Table, as the Method of f. would be 
very tedious, it may not be r to ſhew| low 
ſuch, Tables may be made 5 Na tion only, from 
a Table of Squares; Which is done by Help of $13 
Theorem, iz. Let there be any two Roots, w 
Difference is an Unit; then we affirm, that the 7 
ference of their Cubes is equal to * the Sum of 
Square of the greater Root, twice the _ & the 
leſſer Root. a 

486. Hence, a Table of Cubes may be made 
from the Table of Squares by Addition only; _ 
Example, ſuppoſe it was required to find the Cube 
12, the Cube of 11 being given 1331, Firſt, by 
the Table of Squares, the Square of 11 = 121, ap 


{> 


the Square of 12 = 144. Now twice 121 Shs 


121, „by the Theorem 144 +.121 + 121 +'1 

the Difference of their e and, conſeque 

+ 144 +121. + 121. + 11=* * 1728, te cg 
12 the greater Root. 

487. A TABLE of Cube Numbers. or, the Cube, 
or third Power of all the Integral Roots, from one to 
1000 incluſive. 

The Method of uſing this Table is the fume a 
that for the Table of Squares. 

„„ T ABLE 


* Lerthe Roos be r and r + | 1, chen their Cube une #5 a r3 
＋3 * 3r +1 ( x bein 91 , ſubtracting r3 from this 
laſt, the Difference of their Cubes = 3 r* + 37 +1, which, it is 
evident, is=r* + 2r* + r + 27 1=7+27r+1+294 
+; but 7 + 2r 12 17 + IV, and »,* * by writin 4 
ſor een e eee laſt Expreſſion for 


. N 1 * een Pile fe qa. 


2 . p | \ * 1 * UV 
. I, : , ” * . N N 1 

\ * ” * 0 4 
' | 3 4 

$ & ' . £ . : 1155 
* 1 b : 1 5 5 


: 
* 
210770 & © © #* " | k * 1 | + + . 
Raider ait nun . CIs 1 
&Y 


455. 


t 455. 


* 4 
—— — a : 
- 
3 
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* VVV 
Or 


a 


ATA of Cunrs. 
Cube R. Cube 
GO 40 | 64000 | 

8 | 41 68921 
27 | 42 | 74088 
64 | 43 79507 
125 {| 44 851 84 
216 | 45 | 91125 
343 | 46 | 97336 
512 | 47 | 103823 
729 | 48 | 110592 
1000 | 49 | 117649. 
1331 | 50 | 125000 | 
1728 51 | 135651 
2197 |. 52 | 140608 
2744 | 53 | 148877 
3375 | 54 | 157464 | 
4096 | 55 | 167375 
4913 | 56 | 175616 | 
5832 | 57 þ 185193 | 
6859 | 58 | 195112 
8000 59 J 205379 | 
9261 | 60 | 216000 
10648 |. 61 | 21698r 
12167 | 62 | 238328 
13824 | 63 250047 
15625 | 64 | 262244 |1 
17576 | 65 | 274625 
19683 | 66 | 287496 
21972 | 67 | 300753 
24389 | 68 | 314432 
27000. |' 69 | 329199 
29791 | 72 | 343000 
32708 | 71 | 357901 
35937 | 72 | 373348 
393094 | 73 | 389017 

42825 | 74 | 495224 

48656 | 75 | 411875 

50653 | 76 | 438976 

54872 | 77 | 450533 

55419 78 374522 


8 | 941192 


Cube 
403039 
512000 


531441 


550408 
571787 
592604 
614125 
636056. 
648303 
| 681472 
70566g 
| 729000 
753571 
778688 
804357 
830584 
827375 
984736 
625673 


970299 
1000000 
1030301 
1061208 
1092727 
1124856 
t157625 
1191016 
1225043 
1259712 
1295029 
1331000 
1367631 
1404928 
1442897 
1481544 
11520875 
1860896 
1601613 


— 


* "I RF wed Heats 


R. Cube 
[1643032 


118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 


141 


142 
143 
144 
145 
156 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 


1685159 
41728000 
1771561 
1815848 


[1860867 


12097172 
2146689 
2197000 
2248091 
12299968 
2352637 


2460375 
2515856 
2570353 
| 2628072 
2685619 


2803221 
2864288 


3176523 
3241792 
3307949 


3442951 
3511808 


3581577 


3723875 


1906624. 
1953125 
2000376 
2048383 


2406104 


2744000 


2924207 
2985984 
3027525 
3112136 


337 5000 


32652204. 


3796416 


R. 
157 
158 
159 
160 
161 


162 
163 


164 
165 
166 


167 


168 
t69 
170 
171 
172 
173 
174 


175 


176 
177 
178 
179 
I80 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 


194 


195 


Cube 


3869893 
3944312 


WY 
4173281 


| 4251588 
| 4330744 


4410944 
4492125 
4574296 
(4057403 

4741632 
4826809 
4913000 

000211 


5177717 
5268024 
5359375 
5451776 
5545233 
5639752 
5735339 


5929741 


6128487 
6229504 
6331625 
6434856 


6644672 
6751269 
68 59000 
6967871 


7189057 
7301384 


4019679 
6000 


5088448 


5832000 


6028 568 


6539203 


7077888 | 


7414875 


R. 

196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 


215 


A Tan of Cunrs. 


Cube 


17529836 


76453723 
7762392 


0000089 


181205015 


8242408 


8489664 


8616325 
8741816 


8999912 
9129329 
9261000 


216 


217 
218 


219 


220 


221 
222 
223 
224 
223 
226 
227 
228 
229 
230 
231 
232 
233 


234 


I 


9528128 
9663597 


9800344 


9938375 


10218313 
10360232 


10503459 
10648000 


110793861 


10941048 
t 1089567 
11239424 
11390025 
11543170 
11697083 
11852452 
12008989 
12167000 
12326391 
12487168 
12649337 


2880899 
8 

8365427 
8869743 


9393931 


10077696 


12812904 
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R. 
235 


, 236 


23 
23 
239 


262 


268 


| 


113491272 
113651919 


13997521 


6148 
25959223 
815252992 
249 (75430249 | 
15025000 [2 


A TazLe of Cups: 


Cube 


13144256 
13312053 


113824900 


144172448 


14348907 
| 14526784 
e 


6936 


15813251. 
[16194277 


116387064. 
29581375; 
16777440 


16974593 


8. 1174 3622] 
174 3979 


(17570 
177 4 


17984728 
418191447 


18399744 


19034163 
19248832 


269 1946610 


12 0 
. 19 1 


12977875 


160 3008 


R. 
274 
273 
276 
277 
278 
279 
281 
282 
283 
284 | 
285. 
286 | 
287 


1860962 25 
18821096 


"as. 
2057402413 
20796875, | 


[21024576 | 


21258933 
21484932 
21717639 | 
121952000 | 
22188041 
22425768 | 
22665187 | 
22906304 
23 149125 
23393050 


| 23539993 
23893872 32 
124137569 | 
[24389000 | 
24642771 
24897088 
25143757 


25412184 | 3 


' 25872375) 


2593433613 


261989733 
2637365 3 


26730699 
27000000 
27270901 

27543608 

27818127 
25994404 

28372025 


06 28652626 
28934443 


29218112 


| 39503029 


4313 
21315 
$4; 318 35013 
t 32137433 
32461759 
SLIT ON 
33076161 
2. 33386248 


2555555 
61379 


6.42 


KI Cube | 
1343066429 
e 


587 
449 


33698267 


34328125 
34645970 
3495570 
3528755 
9 35611286 


3 6264691 
136594368 


136926037 


37259704 


3050 
A. 


39304009 
39651821 
40001688 
40353607 
407684 
41063625 
421730 
41781923 


48 | 42144192 


4898549 
4287 50⁰⁰ 


143243558 


34012224 


43598 7290 


38014472 
| 38958219 


ara. 4. >  z.y Mr 


"; n a allEm ea . ls a a 


4 
G 
* . 


2 1514788481411 


373 518991171412 


(59776477 + 
| 60236288] 
' | 60698457] 4 
61162984 
393 
235 
43882712397 
0 1462642791398 


[62099130] 
182579793] 
63044792]: 
[03521199 


164481201 
| 649648086 
482289544/(403 
5 [486271251404 


[67419143 
[67917312 


570648174 


70957944] 


71991290 
172511713 
73034632 
173560059 
748800439 
1 74618461 


24 76223024 


77854483 


Cube 


61629875 


64000000 


65450827 
64939204 
66430125 
66923416 


68417929 
68921000 
69426531: 
69934528 
10444997 


71473375 


75151448 
75686907 


773087764 


78402752] 


29 78933389 


3 1 


1 


481182737 - 


81746504 


82312873 


82881856 


183453453 - 


840290672 4 
84604519 
85184000 - 
85766121 


86350888 


86938307 
87828384 
88121123 
88716636 


489314623 


39915392 
90518849 


911250 
91733851 
92345408 


92959677 


93575564 


A 


94196375 


6 94818816 
95443993 


96071912 


196702579 


5000 


979 20 81 


98611128 


09% 58407 
99897344 
1100544025. 
41011946 
10184563 


4102803232 


252 


| 
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A Table of Custs. 


Cube 


103161709 
10382 3000 


104487111 


1105154048 


105823817 


106496424 


107171875 


6 [107050176 


108531333 
109215352 
109902239 
110592000 
111284641 
111980168 
112678587 
113379904 


114084125 


114791256 
115501303 
116214272 
116930169 
117649000 
118370771 
119095438 
119823157 
120553784 


(121287375 
6 [122023936 


122703473 
123505992 
124251499 


12 5000000 


125751501 
126506008 


127203527 


1128024064 
41128787625 


129554216 


1130323843 


ry 


508 


509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 


521 


522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 


542 


543 
544 
545 


546 


—__ 


| 


| 


Cube 
131096512 
131872229 
1326051000 
133432821 
134217728 
135905097! 
135790744 
130590875 
137388096 


138188413 


138991832 
139798359 
140608000 
141420701 
142246648 


[143955607 


143877824 
144703125 
145531570 
146363183 


147197952 


143035889 
148877000 
149721291 
150568708 


151419437 


152273304 
153130375 


[153990656 


154854153 
155720872 
156590819 
1 57404000 
138340421 
159220088 
160103007 
160989184 
161878625 


162771330 


K. 
1547 


548 
549 
550 
551 
552 
533 
554 
555 
556 
55 

55 

55 

me 
561 
502 
993 
564 
565 
oy 
567 
568 
56g 
570 
571 
572 
573 


Cube 
163667323 
104566592 
165469149 
166375000 
167284151 
168 196608 
16911237) 
170031464 
170953875 
171879616 
172808683 
173741112 
474676879 
175636000 
176558481 
177504328 
17845354 


179306144 
180262125 


181221496 
182154263 
183150432 
184220009 
185193000 
18616941! 
187149248 
188132517 
189119224 
190109375 
191102976 
192 100033 
193100552 
194104539 
195112000 
196122941 
197137368 
198155287 


199176704 


200301025 


590 


| 


Cube 
202230056 
202262003 
203297472 
204336469 


205379000 
1200425071 


207474688 
208527857 
209584584 
210644875 
211708736 
212776173 


8213847192 


214921799 
216000000 


217081801 


223048543 
224755712 


1022698 1000 


6 


230340397 
231475544 


234885113 
236029032 


237176559 
239483061 


240641848 
241804367 


218167208 6 
[219256227 |© 
220348864 | 


221445125 |© 
222545016 |© 


225866529 |© 
228099131 |6 


229220928 |6 


232608 375 [6 
233744896 © 


2383280006 


A TABLE of Cubs. 


R. 
625 
626 
627 
628 
629 
630 
631 
632 
633 
034 


635 
636 


Cube 
244140625 
245314370 
246491883 


| 247073152 


248858189 
2 50047000 
251239591 
252435968 
253636137 
254840104 
256047875 
257259450 
258474853 
259694072 
260917119 


262144000 


263374721 
264609288 


265847707 
267089984 
268336125 
269586130 
270840023 
272097792 
273359449 
274625000 
275854451 
277167808 
278445077 
279726264 
281011375 
282300416 


283593393 
(297 


284890312 
286191179 
287496000 
288804781 


0624 


291434247 


R. 

104 
66 

666 
667 
668 
669 
670 
[671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
68 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 


698 
699 
700 
701 
702 


Cube 
292754944 


51294079625 


295408296 
296740963 


299418309 
300763000 
[302111711 


303464448 


306182014 
307546875 
308915776 
310288733 
311665752 
3130468 39 
314432000 
315821241 
317214568 
318611987 


322828856 
324242703 
3256600672 
327082769 
328 509000 
329939371 
331373888 
332512557 
334255354 
335792375 


338608873 
[340068392 
99 
343000000 
344472101 
345948403 


298077632 


304821217 


320813504 
5321419115 


337153536 


ss 
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347425927 


6 351895816 


1382657176 


1385828352 
387420489 
3890 
390617891 


- 


A Tapia of Cones. 
R. Cube 


34891 3004) 
350403025; 


333993243 


354894912 
356400829 
7191357911000} ! 
"(959435497 
7121360944128 
7131362467097 | 
7144303994344] 
3635258767 
71 36786 
717368601813 
370146232 
74971694959 


690 


en 
11374895361]. 
1379307048 

377933007] 
379303424 


381078125 


384240583 


392223168 


| 353832627 


395446904 


91401947272 
403583419 
405224000 


1406869021] 


— 


397865375 
esse 


449935555 


742 
743 
J 4% 
74 


447 


518488 7 


10172407) 782 


41183078 
41349362 


4641616093 
[416832729] 786 
81418308992] 78748 
420189749 TUN 
4218730007 
493504751 | 
[abr 4494 
42095 792 
4285610 


daa e 
397 7 

1433798098 
81435519514]; 
750 43897 
14440711081 
4424450728] 


444194947 


|445943744|8 
697123 
6449455096 
451217664 
1452984832 
1 454750609]. 
456533000 
438314011 

460099648 
1461889917 
463684824 
465484375 
61467288570 
[469097433 
1470919952. 


779 
780. 


472729139 
474552000] 8 


Rand Cube 


[51778627 
| 51971 846g 


521660125 


61523606616 
1525557946 


[527514148 


529475129 


1531441000 


533411731 
535387328 


31537367797 
1539353144 
541343376 


54333 $499 


1545335513 


54734343? 


549353259 


KR: 


A TaBLx of Cups. . 


IJ Cube . \ \ 


3231557441767: 


4565 


599420224 


1501505625] 
563959976]; 
050092931! 
567663332 

1569722 789) 
1571787000 
[673850197] 
1575930368 


(592589719 
5927400008 
5948233210 


596947688 
399077107 
601211184 
603351125 
605495730 


(607645423 


609800192 
611960049 
614125000 
610295051 
618470208 
620650477 
622835864 


025026375 


1027222016 


629422793 


R. 


860 
861 


8626 


712121957 


Cube 
[553368000p859 | 
[383387661 
4559422248 


633839779 
638277381 


R. 


12 
l Cube \\ 


8981724150792 
036056000| 899726572699 


90⁰ 
2405039281 9011731432501 
[042735647] 9021733870808 
[044972544] 903}73631 $927 
047214623] 90449387632 


729000000 


649461896 905 74121 
651714363] 9061743657416 


[53972032] 9071246142643 


656234909 90874861332 
6885030009097 1069429 


679151435] 


681472000 
683797841 
686128968 
688465387 
690807104 
093154125 
695596456 
097864103 
700227072 


704969000 
707347971 
709732288 


714516984 
716917375 
719323136 


631628712 


8971 


721734273 


702998369 


778688000 


781229961 


783777448 
786330467 
788889024 
791453125 
794922776 
796597983 
799178752 
801765089 
804357000 | 
506954491 
809537569 
812166237 
814780504. 
$17400375 
820025856 


ſ 


R. Cube 
9370822656953 
9331825293672 
939 — 2 — 

41 3203523752 621 
— 835896888 
9430838561807 
944841232384 
945843908625 
9401846590530 
947 Warte 
94818 951971392 
9491854670349: 
959 857375000 
_ 9514860085351 
9524862801408! 
9531805523177 
9544868250664 


955 970983875 


956873722816 
957 870407493 


R. 
959 


960 


907 
2 
963 


964 


65 
g6 2 
907 
968 
969 
970 
971 
972 


521973 


955 879217912 


4 Taps of Cusks. 


Cube 
881974979 
884736000 
887503681 
90077316 
9923056347 
895841344 
86352125 
901428696 
904231063 
907039232 
90985320995 

12673000992 
154986 


938313739 | 
R 


Cube 


1944076141 
946966168 


1949862087 
952763904 
955071025 
1958585256 
901504803 
1964430272 
967361669 
570299000 


111993 979 
9183300481994 985 
9211673174295 9 
[9240104241996 6 
926859375 997 
62971417698 9. 
932874833999 
8193544135211000, 


A Uszrvur Lemma; 
488. We ſhall now proceed to the Lemma's ne- 
ceſſary for demonſtrating the Method given in Art, 


479, (and illuſtrated in the ſucceeding ones) for ex- 
tracting the Cube Root. | 


Lemma 1. The Number of Figures, in the con- 


tinued Product of any three Numbers, can never be 


more than the Number of Figures in all three 
Factors, but may be equal to them; neither can the 
continued Product be at leaſt but two Figures fewer. 
Demonſtration. This evidently follows from Art. 467; 
for, by the Lemma in that Article, the Product of any 
two Factors cannot have more Figures than are in 


both Factors, nor leſs than one fewer; and therefore, 


if we conſider this Product as one Factor, and the 
remaining Number the ether, this Product can have 
at moſt but as many Figures as are in both the Fac- 
tors of which it is compounded, and at leaſt but one 
fewer; now the Number of Places in one of theſe 
Factors, viz. the firſt Product by the above, can 
never exceed the Number of Places in the two firſt 
Factors, and at leaſt be but one fewer; conſequently, 
the Number of Places, in this laſt Product, can never 
exceed the Number of Places in all three Products, 
nor be at leaſt but two fewer than the Number of Fi- 
gures in the three Factors. Q; E. D. 

489. Corollary 1. Hence it is evident, that the Cube 


of any integral Number cannot have more Figures 


than three Times the Number of Figures in the Root, 
nor leſs than two fewer than triple the Number of 
Figures in the Root. | 

490. Corollary 2. Whence it follows that, if any Cube 
be pointed as we have already directed *, then the Num- 
ber of Points will be equal to the Number of Figures 


in the Root; for, if the Number of Places be 1. 4. 


7. 10, Sc. the Number of Points are 1.2. 3. 4, c. 
Which are two correſpondent Series in Arithmetical 
Progreſſion; the firſt, being the leaſt Number of 
Places, which will admit the correſpondent Number 
of Points, in the ſecond Series. Now it is evident 
by a bare Inſpection, * if to any Term in the firſt 

: | WE 


=. 


* 479. 


427. 


1 489. 


I 23. 


22. 
§ 23. 


q 479. 


| Of the Cont Root. 
ve add 2, a Third of that Sum will be equal to the 
correſpondent Term in the ſecond Series; therefore 


if we put n = one leſs than the Number of Terms in 
the Seties, as the common Difference is 3, the Term 


which is » Terms diſtant from the firſt 2 31 - 1 


— the Number of Places in the Cube; to which add- 
ing 2 we have 3#+ 3, 4 Third of which is 1 ＋ 1 


the Number of 3 (This might have been found 
otherwiſe, by thE ſame Method as ſhewn in Art. 469, 


for the Square; but we have given the above Method, 


for Variety Sake.) Now, putting 4= the Number of 
Places in the Root, the leaſt Number of Places tn the 
Cube is F 3d - 23 3 d—2=Þ 3n+1; and 
%, adding 2 to each Side of the Equation, we have 
34=3 n+ 3; hence, dividing by 3, we find, that 
d = un +1; but » + 1 = the Number of Points, 
by the above; therefore, 4 = 5 the Number of 
Points. Q, E. D. C 
491. Lemma 2. If any Number, not a perfect Cube, 
be pointed according to the Directions already given , 


the Number of Points will be equal to the Number 


of Points in the greateſt Cube, which is contained 
in it. | 

. Demonſtration. Let a be a Number; (not a Cube;) 
c = the greateſt Cube Number contained in it ; then 
it is plain, that c cannot have more Points than à, for 
then it muſt have more Figures, and ſo c be greater 
than a, and then could not be contained in it, which 
is contrary to the Suppoſition. And that £ cannot 
have fewer Points than a, may be thus ſhewn : Let 
3 n be the Number of Figures on the right Hand 


of the ſuperior Point of a; then, if we take 1 with 


3 u o's which it is evident is contained in a, it is a 
Cube Number, and its Root = 1 with + of 2 100, 
viz. 1 with u o's; for 1 with u, o's cubed = 1 with 
3 u, 0's; wherefore, 1 with 3 3 o's is a Cube with as 
many Points as 2 hath, and, being contained in s, it 


| follows, that the greateſt Cube c cannot have fewer 


Points; 


„ LA * k ad — 3 IT "I 
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Points; ; and, if c can neither have more nar fe 


Points than a, the Number of Points in 4 and c muſt 


be equal. Q, E. D. 


492. Corollary. The Root of the greateſt Cube, 
contained in any Number a, which is not a Cube, 
hath as many Figures as à hath Points; for it hath 


as many Figures as there are Points in *; and the 


Points in c and @areequal+; conſequently, the Root 
of c hath as many Figures as there are Points in a. 
2, E. D. 

493. Lemma 3. If any Number be . Shed 


| op to the Directions already given , and we con- 


ſider the Period in the firſt Point (viz. the firſt on 
the left Hand) as a Number of itſelf, then will the 


5 | 


Cube, contained in that Period, be equal to 


great 
the Cube of the firſt Fi igure of the Root of the 
given Number, if it be a perfect Cube; or of the Root 


of the greateſt Cube which is contained in it, if it be not 


a perfect Cube. Again, the greateſt Cube contained 
in the two firſt Periods. (of the given Number) taken 
as one Number by themſelves, is equal to the Cube... 
of the firſt two Figures of the Root of the given 


Number, if a perfect Cube; if not a Cube Number, 


of the greateſt Cube contained in it. And in 
general, if we compare, by this Method, 3 or 
2, Sc. firſt Periods, the Cube of 3 or 4, Fe. 
firſt Figures of the Root, will be reſpectively 


equal to the Root of 3 or 4, Sc. firſt Periods 


of the given Number, taken by themſelves as 
one Number, if the Number be a Pe Cube; 
or of 3 or 4, Sc. firſt Periods greateſt 


Cube contained in it, if it be not a Cube Number. 


Our Meaning, in this Article, may be illuſtrated in 
the ſame Manner as that made Uſe of in Lemms 3. 
for the Square Root, viz. Let à be any Number, 5 
its Cube Root, if a perfect Cube, or the Root of the 
greateſt Cube NN ed] in it: Put c to repreſent the 


Arft, or two firſt, Sc. Periodg (as, for Example, if 


the Number be the ſame as in Art. 481, then c = 16 
| D 2 or 


: 
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greater than c; and then prove that a greater Cube 


® 490. 
492. 
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or 16003, Sc.) and let r = the firſt, or two firſt, 
&c. Figures of the Root; according as we conſider 
the firſt, or two firſt Periods of the given Number, or 
of the Cube 43 ; (viz. r= 2, orr = 25, Sc.) then 
73 = the Cube of the firſt, or two firſt Figures of the 
Root; now all that we affirm is, that r is the greateſt 
Cube contained in c. | | 

Demonſtration. We ſhall firſt ſhew that 73 is con- 
tained in c, or, which is the ſame, that 73 cannot be 


than the Cube of r cannot be taken from c. 
1. We have already demonſtrated , that the Num- 
ber of Points (or Periods) in à is = the Number 


of Places or Figures in 5; and conſequently, in 
all Caſes whatever, there are as many Points on the 


right Hand of c in the whole Number a, as there 
are Figures on the right Hand of 7 in the Root 5; 
*., if we put d to expreſs the Number of Figures on 


the right Hand of r in the whole Root b, then r, taken 


in its complear Value, is 7 with d, o's; and 73, taken 


in its compleat Value, is 73 with 3 d, o's; alſo c, in 
its compleat Value, = c with three Times as many 
O's as there are Points on the right Hand of it, in 
the whole Number a, viz. c with, 3 d, o's; now 
it is evident that, if 73 is contained in c, then alſo, in 
their compleat Values, 73 with 3 d, o's muſt be con- 
tamed in c with 3 d, o's; but, if n let us ſup- 
poſe 73 greater than c, then it follows that, taking 
them in their compleat Values, 73 with 3 4, o's is 
greater than c with 3 d, o's; but, according to this 
4 73 with 3 d, o's is greater than a; for 


2 & with as many Figures on its right Hand as 


we have put o's on the right Hand of ; but theſe 
Figures can never exceed the Exceſs of 73 above c, 


if it be bu x, becauſe it is in a higher Place; , 


from the Suppoſition that 73 is greater than c, it fol- 


lows, that 73 with 3 d, o's, that is, the Cube of Part 


of the Root, is greater than a, which the Cube of 
the whole Root doth not exceed; that is, makin 


2 Part greater than the Whole, which is abſurd, 
ä theres 


Of the Cunz RooT: 


therefore 73 cannot be greater than e, and conſe- 
quently muſt be vontained in it. 


Number that is contained in c; we will at preſent 
ſuppoſe, that 73 is not the greateſt, but that g3, a 
greater Cube, is contained in c; then g3, taken in its 
compleat Value, is g* with 3 d, o's; which, by the 
Suppoſition, is contained in c with 3 d, o's; the Cube 
Root of g with 3 d, o's, is g with d, o's ; for g with 
d, o's cubed, is = g* with 34, 6's; but, ſince g is 

ater than r* by the Suppoſition, g with 4, o's, mult 


greater than with d, o's; but, there being as many - 


Figures on the right Hand of 7 in the whole Root, 
as O's on the right Hand of r taken in its compleat 
Value, it follows, from the Nature of Notation, that, 
if g exceed er by only an Unit, then g with d, o 
muſt be greater than the whole Root r with d Figures: 
and conſequently, g with d, o's being greater than 
the whole Root 5, its Cube g with 3 d, o's muſt be 
greater than the Cube of +; ., by the above Sup- 
poſition, a greater than 4*, viz. g with 3 4, o's is 
contained in a leſs than 55, viz. in r* with 3 d, o's or 
c with 3 d, o's, which is abſurd ; and. is the 
greateſt Cube in c. &. E. D. | | 
494. Corollary. If we find the Root of the greateſt 
Cube contained in the firſt Point, or Period (viz. the 
firſt on the left Hand) that Root will be the firſt 


Figure of the required Root; and, if we find the 


Root of the greateſt Cube contained in the two firſt 
Periods, it will give the two firſt Figures of the 
Root, and fo on to any Number of Periods. 


495. Lemma 4. Letn= any Number, whoſe Root, 


if it be a Cube Number, or the Root of the greateſt 
Cube contained in it, if it be not a Cube Number, 
is to be found; then, if we put r= any Part of ſuch 
Root, aſſumed at Pleaſure, and x = the other Part 


of the Root, that is 7 + x = the Root, we affirm; 


that, if we make 3 7* + 3r aDiviſor, and ſeek how - 


often it is contained in , under this Limitation, 
the firſt Part of the Diviſor 3 r* being multiplied 


S 3 by 


-— 
* 
4 


2. We are now to prove that 7 is the greateſt Cube 


265 


262 


+ 36. 


„ 


Of the Cusz Root. 


by the Quate, and the ſecond Member 3 r being multi. 


plied by the Square of the Quote, and to the Sum of 
theſe two the Cube of the Quote being added, the 
whole Sum may be equal to -; if it was a Cube 
Number; or the greateſt that can be ſo taken from x 
— 73, if n be not a perfect Cube, then the Quote ſo 
found is equal x. E275.” 
Demonſtration. Firſt, when u is a Cube Number, we 
ſhew the Truth of this Lemma thus: Since r + * = 
the Root, T + A; = n, that is, 7 + 3 * * + 
3 r* + #3 = n; whence by ſubtracting r3 we get 
37:xX +3 1x* + #3 F = =-; but by the above 
Rule we take x ſuch, that the Sum of 3 r. x, 3 r x, 
and x3, that is, 3 1 x + 37 x* 4 may be equal 
to 1 — 73, which muſt be ſo by the above; there- 
fore this Rule is true in this Caſe. | 3 2 
Secondly. Whennis not a Cube Number, letg= the 
Exceſs of n above the next leſſer Cube Number, then 
1+37- x+3r x* N= - , and taking rs from 
both Sides ot this Equation, gives 3r* x + gr x*+x3=z 
| — g—73 =#—73—2; and, to this adding g, it 
becomes 3 x+37r 3* +43 +g = n —73, and 
from this Equation ſubtracting 3 r* x +, r x* ＋ , 


; gives 2 = ** — 173 — 37 * ＋ 23 * ＋ 33; now 


ſince g is the leaſt poſſible, and » — 73 invariable ; 
x being the only unknown Quantity, 3 ** + 3 re 
+ x3 muſt be the greateſt that can be taken from 
— 73, and this is what the above Rule directs, and 
. the Truth of it is plainly ſhewn. | 

Hence, if g = o, that is, if # be a Cube Number, 
then, 1 — 1 — 3 „37 * o, or 3 7 
x gr, as was before proved, in the 
firſt Part of this Demonſtration; and, perhaps, the 
perfect Agreement of theſe Demonſtrations is pleaſ- 
ing to the young Student, as it ſhews how the De- 
monſtrations of particular Caſes may be deduced 


from the more general ones. 


496. Corbllary. Whence may be eaſily ſhewn the 
Reaſon, why, in making 37* + zy the Diviſor, * 
4 aa I | Cal 
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can ſometimes go it oftener in the Reſolvend a -, 
than we ought; for, in taking the Diviſor 3 7 + gr 


x Times, we only take 97* x + 3 7x, whereas we 


muſt dedu& * 3r* x + 3r x* +x*; and conſequently, 
till we have worked down to the Ablatitium, that is, 
found what 3 z7* x + 2 r x* + x* would bring our, 
according to that aſſumed Value of x, we cannot be 
certain whether x be taken too much; but then, if 
37* x + 37 x* + x* be greater than »—7?, we muſt 
take x leſs than before, and work again. 


497. Corollary 2. When n is not a Cube Number, 


the Remainder which is g, can never exceed triple the 
Root found, and triple its Square ; that is, g cannot 


be greater than 3.52 f 3 b, b being the Root. For, if g 


be greater, it muſt be at leaſt 1 greater, that is, 34* +36 
+ 1, to which adding 5“, it is b* + 3Þ + 34412 
b +1T*; (for D þ1*=t* +3 +3 b+1, as is evi- 
dent by Writing b for r, and 1 for x, in Art. 455.) And 
ſince this Cube it is manifeſt is contained in x (becauſe 
it is the Sum of the greateſt Cube, &, and the Remain- 
der 3 bà + 35 +1 added together) it muſt follow, 
that þ + 1 the Root of 5 + 35 + 3 3 +1 is the 
Root of a Number contained in #:;.and conſequent- 
ly b, according to this, is not the greateſt Root, be- 
cauſe þ + 1 is greater; but this is contrary to the 
Suppoſition, and. cannot be greater than 3502 + 35. 

498. We now proceed to demonſtrate the Rule 
given in Art. 479. for extracting the Cube Root. 

. Demonſtration. We have already proved, + that the 
the Number of Figures in the Root is equal to the 
Number of Points in the Number whoſe Root is to 


F 40 
492. 


be found; and alſo that Þ the Root of the greateft : 49. 


Cube contained in the firſt (left Hand) Period, or 
Point, is the firſt F igure of the Root; which may be 
found by a. bare Inſpection of the Column of third 


Powers, in the Table || of Powers); hence Part of 4% 


the Rule is already demonſtrated. Now having 
found the firſt Figure of the Root, if the Root con- 
fiſts but of two Figures, the firſt Figure in its com- 
pleat Value is that Figure with o on the right HR 


> 4 
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of it ; for this compleat Value putr, and 4 = the 
other Figure of the Root which is required; » = 
the Number whoſe Root is to be found ; then, mak- 


ing 3r * + 3 r a Diviſor, we muſt * divide n— r* by 


it, ſo that x, the Quotient, may be ſuch, as gr* x + 
37 x* + x* may not exceed 1 - ; and that our 


Rule is agreeable to this, is beſt ſhewn by an Example, 


viz, Let it be required to extract the Root of 16003, 


which is Part of the Number in Art. 481, with which 


Article compare what follows. The Root of the firſt 
Point 16 is 2, for 2) =8 ; but, as the Number 


16003 admits of two Figures in the Root, the firſt 


Figure 2 in its compleat Value is = 20 r; and the 


ſubtracting 8 the Cube of 2 from the firſt Point 16 
and bringing down the remaining Point, is in Effect the 


fame as ſubtracting the , viz. 20)* 8000 from 


16003 or un. . # — 7 = 16003—8000= 8003 the 
Reſolvend; then we took 2 x 2 x 300 for the triple 
Square, and this is the ſame as 3 72, for this is 3 x 20 x 
20=1200; then we took 2 x 30 for the triple Quoti- 
ent, which is the ſame as 37 or 3 x 20 = 60, the Sum 
of 1200 + 60 = 1260= 3 7*+ gr the Diviſor, which 

is contained in the Reſolvend 8003 ſix Times; but, 


according to the above Limitation, only five Times; 


hence, x= 5; then 37* x = 1200 x 5 = 6000, and 
37x* = 600X 5X 5 = 1500, andx 23 * 3 X 52 
125; now 37* # + 37 #* +x* = 6000+ 1500 þ+ 
125 = 7625 the Ablatitium; which, taken from the 
Reſolvend, leaves 378, for a Remainder z whence 


we have ſhewn the Reaſon of the Rule, when there 
are but two Figures in the Root; and, in Order to 
| ſhew it when there are three Figures in the Root, let 


it be required to extract the Cube Root of 16003008 : 
Now we have found already the Root of the-two firſt 
Periods, or Points, viz. 25 ; but taken in its com- 
pleat Value, as there muſt be three Figures, it is 2 30 
=7; and we have already found the Reſolvend a7; 


2 being now = 16003008, for we have already de- 


ducted the Cube of 25 from 16003, and taken down 
the 
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the next Point oo8 z or, which is the ſame, the Cube 
of 250 from 16003008, and there remains 378008 
for a Refolvend, or # — r* ; now the remaini 


Work will ſtand as under, which, co d with the 


Operation in Art. 481, will ſufficiently ſhew the A- 
greement. | 
r* 378008 New Reſolvend 
37* = 3.x 250x250= 187500 New triple Square 
37 = 3 x 250 =. 750 New triple Quotient 
| 188250 New Diviſor. 
Now take x = 2 then 4 ; | 
37 x= 3 N 
gr * =750X2x2 3000 


* 2 1 K i= 8 : 
| 378008 New Ablatitium. 
0 


Whence the whole Root = 252, and the Rule true in 
3 Figures; and the ſame Reaſoning, in proceeding 
from Point to Point, will hold good in any Number 
of Figures. | | 


499. We have already hinted, that Evolution may 


be proved by Involution, and alſo by caſting out the 
Nines ; for Example, let it be required to prove, that 
252, juſt now found, is the Root of 16003008 ; firſt 


then by Involution 252 x 252 K 232 = 16003008 for 


Profit; or by caſting out the Nines from 16003008there 
remains o, and by caſting the Nines out of 252 there 
remains o, and .. this laſt Remainder o x o will be 
o, Sc. . right; again, for Proof that 85 is the 
Cube Rootof 164125, the Nines being caſt out of 
614125, there remains 1, and out of $5 there remains 


4, and 4 x 4 = 16, out of which the Nine being caſt, - 


there remains 7, and 7 x 4 = 28, out of which the 


Nines being caſt, the Exceſs is 1 as before, for Proof. 


500. Scholium. Beſides the Uſe already ſhewn of 


the Tables of the Square, and Cube Root, they will be 


very uſeful in finding the Root when of more than 
3 Figures ; for Example, let it be required to extract 
the Cube Root of 14366628991 : This pointed mo 


Pa 
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be 14366628991, and, by looking in the Table of 
Cubes, the Root of the greateſt Cube contained in 
the three firſt Points 14366628 is feund, by Inſpec- 
tion, to be 243, and its Cube 14348907, which, ſub- 
tracted from 14366628, leaves 17721; to which an. 
nexing the next Point 991, the Reſolvend will be 
17721991; and now the Work will ſtand thus; By 
the Table of Squares 243 ſquared = 59049, whieh 
multiplied by 300 = 1774700 the triple Square, and 
243 x 30=7290 the triple Quotient; and 177 14700 
7290 = 17721990 the Diviſor, which is contained in 
the Reſolvend once, . put i in the Quotient; and now, 
to perform the remaining Part of the Work according 
to Art. 482, we firſt reſerve the Square of the Figure laſt 
put in the Quotient, viz. 1)* I; then the triple Quo- 
tient 7290 x t=7290, and the triple Square 17714700; 
the Sum of theſe three Numbers = 17721991, Which 
multiplied by the Figure laſt placed in the Quotient, 
viz. 1, = 17721991 the Ablatitium; which being 
the ſame as the Reſolvend, the Remainder will be 
nothing; and. 14366628991 is a perfect Cube, 


and its Root 2431. - 


501. We ſhall not here give the Rules neceſſary 
for extracting the Roots of higher Powers, for theſe 


two Reaſons: 1. Becauſe they are of no Uſe in com- 


mon Arithmetic ; and, 2dly, becauſe they, will be 
much more intelligible in another Place, as will alſo 
a more compendious Method of extracting the Cube 
Root. We ſhall, therefore, only. at preſent hint, 
concerning the Root of higher Powers, that, when the 
Index of any Power is compoſed of two or more 
Indices of the inferior Powers, the Root of the ſupe- 
rior Power may be found by the continual Extracti- 
on of the Roots of the inferior Powers : To illuſtrate 
this by an Example, let it be required to extract the 
Root of the ſixth Power of 2985984 ; now the In- 
dex of this Power 6 is compounded of 3 and 2, for 
3 „ 2 = 6; therefore, find the Cube Root of 
2985984, which by the Table of Cubes is 144, _ 
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Sugle Pos ix. 
the Square Root, or Robt of the ſecond Power of this, 


by the Table of Squares, is== 12, the required Root, 


— — ——— — —  —— — 
CHAP. XXXVIIL 
Of Single Pos iT ION. 

502. DOSITION, or the Rule of Falſe, as it is 

called by ſome Authors, is a Rule for work - 
ing a particular kind of Queſtions, which cannot be 
ealily ſolved by the other Rules of common Arith- 
metic. The Reaſon of its being called Poſition, or 
Rule of Falſe, is becauſe by the Suppolition of one 


or two falſe Numbers, by this Rule, we are enabled 


to find the true; and, from the Number of Suppo- 
ſitions neceſſary to ſolve the Queſtion, we ſay ſuch 
Queſtion is in fingle, or double Poſition. | 


50g. Single Poſition (which is what we ſhall con- 


fine ourſelves to in this Chapter) ſolves Queſtions, in 
which there is ſome Partition of Numbers into Parts 
proportional. 5 

504. The Method of ſolving Nueſtions in Angle 
Poſſtion is by ſuppoſing a Number for the Number 
ſought, and working with this ſuppoſed Number, as 
if it was the true Number, to find the Reſult, ac- 
cording to the Conditions of the Queſtion; and then, 
ſince we took the ſuppoſed Numbers in the ſame Pro- 
portion as the Queſtion directs, that is, in the ſame Pro- 
portion as the true, or required ones, it is manifeſt, 
that the Ratio of the falſe Concluſion and ſuppoſed 
Number muſt be the ſame as the Ratio betwixt the 
true Reſult, or given Number, and the Number ſought: 
Or, in other Words, as the Reſult is to the Number 
thought, ſo is the given Number to the Number ſought, 
A few Examples will illuſtrate this Article, and clearly 
ſhew the Reaſon of this Proportion. = 
' 505. Queſtion iſt. Suppoſe that, three Men 4, B, C, 


being at a Tavern drinking, the Reckoning came to 


12 Shillings, which was thus agreed to be paid; viz. 
that, as many 3 Pences as A paid, ſo many 2 Pences 
B ſhquld pay, and ſo many Pence C ſhould pay: 
Were, what ought each to paß? Solution. 
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Solution. Suppoſe C ou IS 
. eB mu 2 
Then, per Queftion, {ruſt Vos g 
Sum 6 | 

Here according to this Suppoſition they would pay in 
all but 6 Shillings, whereas they muſt all together pay 
12 Shillings; however, it is manifeſt, that, if we had 
ſuppoſed twice as much for C, the Reſult would have 
been twice as much as it now is ; and, if we had 
ſuppoſed 3 Times as much for C, the Reſult muſt 
have been 3 Times as much; and in general, if we 
had ſuppoſed x Times as much, the Reſult muſt have 
been n Times as much; that is, the Reſult would 
always increaſe or diminiſh in the ſame Ratio as the 
Suppoſition; . the above Rule in Art. 504 is ratio. 
nal, and the remaining Part of the Solution to this 
Qugſtion will ſtand as follows, viz. As the Reſult 6: 
the Number thought 1 :: the given Number 12 
the Number ſought 2. C muſt pay 25. 


Then, by the Conditions N B pays 4 


of the Queſtion, A pays 6 
| Sum = : 12 for Proof, 
506. Queſtion 2. Admit there is 2127. 145. 74. tobe 
divided amongſt a Captain, 4 Men, and a Boy; the 
Captain to have a Share and Half, the Men each a 
Share, and the Boy of a Share: What ought each 
Perſon to have ? | 
Solution, Here it will be proper to ſuppoſe a Num- 
ber that we can take the = and 4 of, without leav- 
ing any Remainder ; and 6 is ſuch a Number, . ſup- 
poſe each Man's Share 6d. 
The 4 Men would have 6x 4 = 24 
The Captain 6 ＋ == 643 = 9 
The Boy 4 of 6 = 2 


4 


Sum = 35 | 
Now ſay, as 359. : 6d. :: 51055d.- (the Pence in 


2121, 145, 74.): 87524. 22. 61. 52 
each Man's Share. is * we * 4 


Hence 


E 
] 
1 
; 


4 — 1 — G 1 


in 


ce 
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| „ 
Hence each Man muſt have 36 9 47 
Then 4 Men muſt have THESE 
The Captain | 54 14 4 
The Boy 12 3 x5 


| Sum = 212 14 7 for Proof. 
507. Queſtion 3. Let us ſuppoſe, that a Man, 


whoſe Wife was with Child by the firſt, being on his 


Death-Bed, made his Will in this Manner, viz. that 


his Effects, in Value 1200. ſhould be divided in 
the following Manner; (i. e.) if his Wife ſhould be 
delivered of a Son, the Son ſhould have ; and the 
Mother + ; but, if it ſhould prove to be a Daughter, 
the Mother ſhould have g and the Daughter + : But 
it happened that, after the Husband's Deceaſe, the 
Woman was brought to Bed of a Son and two 
Daughters: Quære how muſt the Effects be diſpoſed 
of, according to the Will of the Teſtator? 
Solution. It is manifeſt that it was the Teſtator's 


Defire, that the Mother ſhould have twice as much as 


a Daughter, and a Son twice as much as the Mother : 
Hence if we 16 one Daughter to have 11. 


The other muſt have | T 
The Mother 2 
The Son 4 


- As'$1.: 1]. 22 12000: 1501, = one Daughter's 
Share; hence the Anſwer is 


£ 
done Daughter 150 
The other | 150 
The Mother 300 
The Son | 600 
Bs Proof £ 1200 
CHAP. 
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508. HEN a Queſtion is not divided into Parti 
Proportional, it cannot be ſolved by one 
Suppoſition, and therefore we are obliged to make ano- 
ther Suppoſition, for which Reaſon this Rule is called 
double Poſition. 3 3531 
509. The Method of working this Rut, is, by 
aſſuming two different Numbers for the Number 
ſought, and working with them, ſeparately, accord- 
ing to the Nature of the Qugſtion, to find their reſpee- 
tive Errors, which if they were too great mark with 
cz; if too little with =: Then multiply the firſt 
Suppoſition by the ſecond Error, and the ſecond Sup- 
poſition by the firſt Error; and jt the Errors are alike, 
that is both too great, or both too little, divide theDif- 
erence of theſe Products by the Difference of the Er- 
rors, and the Quotient will be the Number ſought : 
But if the Errors are unlike, that is, one too great, the 
other too little, divide the Sum of the Products by the 
Sum of the Errors, and the Quotient will give the re. 
quired Number. Or mind this memorial Rule: 
Unlike Signs Addition doth deſire, © 
Alike Signs Subſtraction doth require. 
510. In the Solution of Quęſtions by the above Rul:, 
it is ſuppoſed, that, as the firſt Error is to the ſecond 
Error, ſo is the Difference between the firſt Suppoſi- 
tion and the Number ſought tothe Difference between 
the ſecond Suppoũtion and the required Number. 
For otherwiſe the Qugſlion will not admit of a Solution 
by this Rule, it being entirely founded on this Sup- 
poſition: But that any Qusſtion may be ſolved by the 
Rule delivered in the laſt Article, when there is ſuch 


a Pro- 


Double Pos17T10N. 
a Proportion as we have given in this Article, is de- 
monſtrated in the underwritten Note“. 
511. Queſtion 1. T7 
+ When firſt the Marriage Knot was ty'd, 
Betwixt my Wife and me; 
My Age did her's as far exceed, 
As three Times three doth three: 1 
wit ut, 


which admits of the Proportion mentioned in this Article, 
may be ſolved by Art. 509. In Order to which, let x = the 
Number ſought; @ and 5 = the two Suppoſitions, m and u 
= their reſpective Errors. This admits of three Caſes. 

Caſe 1. When the Suppoſitions are both too little. Then, 
by the Definition, as m: 7 :: #—a: x—6b, me- n 
na; *. adding n to both Sides of this Equation gives mx + 


this Equation, we have na mn kx -m . Xx; , 
na—mb 


7 a Demonſtration of one Caſe, of the latter Part of this 
rticle. | | 
Caſe 2. When the Errors are both too great. 

Let n be ©” m; bythe Suppoſition, as m: 2: a—x:tb—x; 
nx - ux a—x, or, which is the ſame, mb—msx 
na- ux; and, by adding nx to each Side of the Equation, 
we ſhall get m n- m *=2a; and from this ſubtracting 
nb given H n= mb, or, which is the ſame, n—mxx= 
na — mb; whence, dividing by n — m will give & | = 
Maes mb | 


—— Which is agreeable to the Rule in Article 509. 


LED. | | 

Caſe 3. When the (Suppoſitions or) Errors are one too 
great, the other too little. | n had 

Let a C= b. By the Suppoſition as M: 1: a — : x—=b; 
m ||. = na u; and, if to each Side of this Equa- 
tion we add xx, we ſhall find that mx + nx — mb = na; 
and to each Side of this Equation adding mb will give this 
Equation 2x + nx A = 2a + mb; or, which is the ſame, 


n+2 x x = na + mb; which laſt Equation, being divided 


1 3 nam 
by m + 2, will give x* = — „Which is the ſame as 


* Demonſtration. We are now to ſhew that any Queſtion . 


the 


® 135. 


1 mbH nx; and, ſubtracting mx from both Sides of + 22. 


4 36. 


dviding both Sides byn n, we 1 |=x. Which y 108. 


q 185. 
® 23. 


+ 36. 
1 108. 
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But, after ten and half ten Years 
We Man and Wife had been, 
Her Age came up as near to mine, 
As Eight is to Sixteen. 
Now tell me (you who can) I pray, 
What were our Ages on the Wedding-Day ? 
Solution. Suppoſe, when firſt the Marriage Knot 
was tied, Yrs. Yrs. 3 | 
The Wife's Age  10r 2] Here according to 
Then by the Queſtion 6 | theſe two Suppoſi- 
his Age was | ; 3 f tions, after they had 


15 . after, the 76 17 been married fifteen 
Wife muſt be Years, twice the 
15 Years after, the | Wite's Age was 
Huſband muſt be ; * greater than the Hul- 
Twicethe Wife's Age ? | band's 14 and 13 re- 
then =" 32 34 ſpectively, whereas it 


Twice the Wife's Age | ought by the Quſtin 
then is greater chan I4 13 to have been equal; 
the Huſband's } *.* the firſt Error is 
14 ft”; and the ſecond 13 c=; whence, the Signs 
being both alike, we ſubtract the Product of 13 XI 
from 14 x2, 1. e. 28 —13=15 ; and the Dif- 
ference of the Errors is 14 — 13 = 1 for the Diviſor; 


which being an Unit, the Dividend 13, divided by it, 


will give 15 in the Quotient; and. the Wife's Age 


on the Marnage-Day was 15 Years ; the Huſband's 


(three Times as many, viz.) 45 and, adding 15 Years 

to each, ſhe would be 30 Years, he 60, juſt twice 

her Age for Proof. | 

512. Queſtion 2. 
** A Man that was idle and minded to ſpend 

Both Money and Time, went to drink with his F _ 
e 

the Rule in 509. directs. And conſequently we have now 


ee demonſtrated, that any Quęſtion in which there 
is ſuch a Proportion as is mentioned in Article 510, can be 


* ſolved by the Rule laid down in Article 509. ©. E. D. 


+ Queſtion 1. is from the Monthly Entertainments, for Ja- 
nuary 1711, but the Operation is not there inſerted. 
* i rs Leadbetter, in the Monthly Entertainments 1711. 


The Solution is not there inſerted, 


GO OS @ -- 
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He ſaid to his Hoſt, if you'll now to me lend 


As much Coin as I have, then my Sixpence I'll ſpend: 
His Hoſt lent the Money, his Sixpence he ſpent, - 


And, having ſo done, to another Houſe went, 


Where the ſame he requeſtod, : and the ſame Sum 


He went 19 


[he ſpent. 


a third Houſe, where, Landlord, cries he, 


Lend me as much Money as I've left here you ſee; 
Too boxing, ag his 74 he ſpent, 


Teen Auel en Valdes, 5 
OO you to do't, and he'll do 


the Fuddle-Cap went, 
* — his Head achjngſore, 


ſono more; 


ad he at firſt, and hay much is on Score ? 


br Fn If we ſuppoſe he had at firſt 6d. and 74; 
then theſe ty ations, worked according to the 
Nature of 2 20h, will oy nd thus: _ 

4 5 | 

Had firſt f 5 or 7 13 * 
Firſt lent 6 7144, but by the Nue- 
— — in nothing ſhould 
Had then 12 14 remain; . the firſt 
Firſt _ 6 6 Error is 64, the Se- 
To. © ines, cond 1443 both too 
Had 1e 6. ., great. Hence by . 
decond lene 6 8- Sog. the firſt Suppo- 
o 17 As x by the. {e- 
Had — NR BS &4 16 rror 14 being 
eee, 15 & ee 13 # i.; =34, andthe ſecond 
| — — . — 7 x by 

Had left | 6 10 the firſt Error 6 being 

Third lent | 6 10 Sa, We have Fea 
— — 42 = 42 for the Di- 
Had * . 12 » 16 20 vidend, and the Dif- 
Third ſpent 6 6 ference of the Errors, 
. — . 4s for 
Remains = 6 I4 the . 42 DP 

. — 8230. the Mon 
he had at firſt. 55 

Hence 


+ 1 
6 nul 


3 
— ˙ ů a, —— f— * 
- 


' 
| 
| 
ö 
; 
' 
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Hence he had at firſt 


mo 


— — 4 if FLAT £2 7 

Had then 10 © To caſt up what he 

Firſt ſpent «os ee 
[Eb OHA W $3 # 7 2 2 

Had left: 42 Firſt lent 52 


. 4 
Second lent 4 Second lent 44 
2 — Third lent 3 


— — 
Had then 9 See eee 
Second ſpetit 6 ' "owes 122 
Had left 3 © Henceitappearsthat 
Third let 3 he had at firſt 3 d. 2, 
ede — and has 12d. 4 on 
Had then 6 Scote. | 
Third ſpent 12 i 6 10 9. | A 
SY } 4a 4 a ; 28 
Had left for Prof o 9 
n — > N 


13. Queſtion * 8. © « 32] | 
A Painter, of Skill and much Fame in the Town, 
Had procur'd himſelf Work for more Hands than his 
e BOT 07 6 Q 77 - - Town. 
He employ'd an Aſſiſtant, to help him in Part; 
A Proficient in every Branch of his Art. 
O'er a Glaſs of good Wine upon Terms they debate, 
And the Bottle was drain'd while they ſtate and unſtate. 
For as Plenty of Bacchus enliv'ning Juice 
Does moſt commonly Projects and Whimſies produce; 
So, when that their Spirits grey warm with the Liquor, 
Freſh Maggots were ſtarted, * and Fancies flow'd 
Wenn © g © »Fquicker. 


They were long in contriving what both Sides could 


At length the Propoſals agreed on were theſe : 1 


— 


er \ 8 a f i 
This was propoſed Mr. William Maſſey, in the Ladies 


Diary, and anſwered in the ſucceeding one by an Al- 
gebraic Proceſs. 


Half of the Trees bearing Apples, one Fourth Pears, 
＋ 2 14. 


Double Posiriox. 


For a ſingle; Year's Service the Man ſhould be ty'd;. 
And, for every, Day that he full was'employ'd, 

Seven Shillings each Day ſhould his Wages be oa 
And, for all ſuch as thoſe when he reſted or play * 


He ſhould forfeit * Shilſings The Year was com- 


le 
Neither Maſter * Man was in each other's pg a 
Now what Time he neglected, young Artiſts, is ſought, 
And how much for his Maſter in Painting he wroug he? 

Solution. Suppoſe the Man worked 100 Day: they 
he played 365 — 100 = 26 Days; . his. 


would be 700 Shillings, and his Forflit 795 Shil- | 


lings; hence the firſt Error is 795 — 700 =.95 79. 

Again, ſuppoſe he worked 120 Days, then he played 
365 — 120 = 245 Days, whence, according to this 
Suppoſition, his Wages would be 8405, and his For- 
feits 735 Shillings ; . the ſecond Error will be 840 


— 735 = log then the Operation by Art. 509. 


will be as under: 
The 1ſt Suppoſition 100 2d Suppoſition 120 
xby the 2d Error 1056 x by the it 8 22 


Froduẽt „ "bob 
— | 1080 
95 ſees | 
The Fan 085%. 5 Product 11400 
LE: 200 8 „ WW Tos 1 
— Frome kes 8 
Sum 2100 


21900 ＋ 200 = 109 Hence the Anſwer i is, the 
Man worked IO Days, and played 365 — 109 + 
= 255 x Days. For Proof, 109 Pays at 75. is * 
64; and 255+ Days at 35. is alſo = 7665. 64. 


314. Queſtion * 4. 


A Gentleman ig an Orchard of From Trees, one 


one 


Ignis is Durſtion 352, in the "Ladies Dry, 1752. 
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| 


Su ppoſe there are 7. Rat, 
in the Orchard 2 1 8 


Double Posfriov. 


one Sixth Plums, and fifty of them 2 78 
how many Fruit Trees in alt * in Oh 
hard ? 

_ Solution. Here we may fup i Nella; b 


© avoid Fractions, ack 4 art 15 418 . a 
Remainder by 2, 45 and 6; and ſuch Numbers are 
12 and 24, which being taken for the two Suppoitions, 
the Work will be as follows: 
, e Tikes 


3 —— 


+ Apples e 
EEE Io io EE 
I 


2 e and 
1 WIT | by 
ence. accord- Ree e 
ing to this . 18 12— 11 A FS 

Cherries muſt be 


f the Ap- br : 
_ 


Butt the Cherries ſhould be 56, and d the firſt Error 


is 50 — 1==49 , and the ſecond Error= 30 — 22 


25 —2 3 now the firſt Suppoſition fnultiplied by the 
E 


cond Error = 12 x 48 = 576, and the ſecond Sup 


+ poſition by. the firſt Error = 24 % 4 1176; 


1176 —.:76=600 the Dividend, the Errors being 
both ae, and the Difference of the Errors 49 — 
48 = the Diviſor; . the Number of Trees 
in the . is 500, as may be eaſily ofen by 


.the Queſtion. 


Dueftion 5 „ Suppoſe 2 2 5 carrying AF ples 
791 Nate Was 2 by three it the Firk 
took. Half that ſhe pad. but 885 wi 705 that the 
Second took one Third that ſhe chen Bad, but re- 


. turned two; laſtly, that the Third took away Half 
that, ſhe had left, but returned her Sie; And, when 


W e 25 got clear, ſhe had twelve A pples left: 
hat Number of Apples had ſhe at fult! ? * 


— 


Double Pos1T10N. 


S ton... Su oſe ie had 1 

wy ty 8 . e 3 
R 
Returhed "IH "7 RA” 
She then had | 6 45 
Sond e; e 97 
Then the had left 4o 30 
TheSecond returned F 
She had ten 42 32 
Third took = | 88 

22 * 

Then ſhe had left 21 ĩ 16 
Third returned „ 
Whence by his the . i 
had ac Jaſt let 4 „„ 


110 


Hence the Errors are 5 A 5 8 

Now TOO x 5 = go, and.70. X IO = 7OO,' . 700 — 
500 = = 200 = the Dividend; and 10 —- 35 = the 
Diviſor; 200 . 5240 = = the Number of Apples 


-& « # 


the Maid: had at firſt, as may be eaſily proved. 
516. Scholium, . Queſtions of the Nature of the above 

may be ſolved independent of Art. go, by workin 

in a retrograde Order; Which Method we will ill 


trate in à Solution of the laſt: Queſtion. * 


then, by the Queſtion, when ſhe was ear, ſhe 
had 12 Apples left; therefore, before the laſt Boy 
returned ker one, ſhe had but 11; at which Time ſhe 
had as many as the Boy, (becauſe the Boy took +) 


and conſequently, before ſhe met with that Boy, ſhe had 


11x2=22 Apples: Hence, before the ſecond Boy 


-gave her. back. two, ſhe could have but 22 — 2 = 20; 


at which Time the Queſtion ſays, ſhe had 5, and the Boy 
+; as 2 Thirds: 20: g Thirds: 22 — 23 


T 3 | Num- 
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184. 


Double Pos1T10N, _ 

Number of Apples ſhe had before ſhe met with the 
ſecond Boy; and , before the firſt Boy returned 
10, ſhe had but 30—10 = = 20, at which Time by the 
Qusſtion the Boy had as many as ſhe ; conſequently 
the Apples the Maid had at firſt were 20x 2 = 40 
Apples. Q. E. I. 2 

£17. It will be proper, before we coat this 
Chapter, to ſhew what Kind of Queſtions are, and 
what Sort are not ſolvable by the Rule in Art. 509. 
Firſt, men, when the Quęſtion, propoſed to be ſolyed, 
requires the Number ſought to be augmented by the 
Addition of, or Multiplication by ſome given Num- 
ber; or decreaſed by the Subtraction of, or Diviſion 
by a given Number; there will be fuch. # ny 


+ ” — 


5 The Demonſtration of 1 may de conveniently part 
into four Caſes. + 

Caſe 1. Whenthe Number ſought i is to be avgmented by 
the Addition of the given Number. 

Demonſtration. Let x the Number ſought, and. b=the 
two Suppoſitions, c = the Number to be added; then theſe 
Numbers by.the Addition of c c will become. ebe, 4 ＋ e and 


Ive; i the firſt t Error is . 0 Pc = en a, and the 
ſecond Error is e Te 2 = x/t b. The Difference 
betwixt the Number ſought and firſt Suppoſition is xc, a, and 
betwixt the Number ſought and the ſecond Suppoſition is x 
b. Conſequent! in this Caſe it is, as the fuſt Error: the ſe- 
cond Error :: the Difference betwixt the firſt Suppoſition and 
Number fought : the Difference betwixt the ſecond _ 
fition and Number ſought. 2. E. DP). 

Caſe 2. When the Number ſought is to be multiplied bya 
Sven Number. 

Demonſtration. Let x = the Number fought, a * þ=the 
two Suppoſitions, c = the given Multiplier; then by multiply- 
ing by c weſhall have xc, ac, bc; -,* the firſt Error is xc c 


Xc Oac 


"the ſecond Error xc e But 8 =( "7 rer both the 


Ha 
—— and Denominator by 9 8 . e re hoc: ge 
* 


wb: * hi; xb. Which i is the Analogy mentioned in 
Arr. 510. 9, E. D. 
00.3 8 


Double Pos lr io. 
as is mentioned · in Art. 5 10, and, therefore, Juch . 
9ueſtions can be ſolved by that“ Rule. 
318. But, when, according to the Nature = che 
Queſtion, a given Number is to be divided by the 


. ſought (or any Part thereof) er when the 


ber ſought (or any Part of it) is to be { _—_ 
or cubed, c. (or when ſome. Parts of the 

ſought are to be multiplied together) or, laſtly, when 
the Square Root or Cube Root, c. of the Number 
ſought, oc any Part thereof, is to be extracted; there 
will not * be ſuch * is mentioned in Art. 


14 810, 


Caſe 3. Wyen a given Number is to de ſubtrated from 
the Numberſought- on . g 
Demomſtration. Let x the Number ſought, aand b = the 
two Suppoſitions; e = the Number to be ſubtracted; whence, 


279- 


* 510. 


by ſubtraRting e, theſe Numbers will become xc, auc, and __, . 


h==c; * the firſt Error i is 4 ris c 0 c 2 x cha; and the le- 


cond Error is x=c "4's F cb; hence as in the Demon- 

tration of a ö 
"Cafe 4. en the Nunder fought i is to be divided by 2 

given Number. 

Demomſtrutiun. Let x = =the Rader fought, a * S the 

two Suppoſitions, c=the Diviſor; then we ſhall have 


. RE the firſt Error „(Less 0 = * 2 ; the ſecondEr- 


r >b 
ror = ee (if this be net of it- 


ſelf ſulfeiently plain, ſee Diviſion of F radtions.) + 85 * IP 


* 5b | 


2 1: * g We Which is the fame Analogy as that 
in Article 510. Q E. D. 


The Demonſtration of this may be convenient parted 97 


= nw 3 ; 
| hen a given Number is to be divided by the 
weber ſought. 


Maas ite; fought; and 4=the wos ate 


Suppolitions, the given Number; then we bars, 75 and 
| : 0 ö | 3 


7 


* 184. 


W Double Por ron 
510, and; therefore, we ee fuck 
AY  Weſhions by the Rigte in Aft. 0. 1 30 en þ — 


1 = ks v8 9 Wit; 1 191 i 


1 0 ti a Pers FE 8 x 
425 and te coi bt ( 255 Nee ms, 
if there i ſuch 9 is . Axt. 510% it will 
be, Wai + - Lek "Fx; ity r hee Tor 


| Quantities are in direct Pro roportion the Product of the Ex- 
® 185. tremes muſt be be * equal to t Product of the the Means, that! is, 


Fox PTY — * H r 


Sitting both Sides of this 7 by Fox x ca cs ca Noa, we 
+ 108. hall he i= 1 Vene it is eyilent thut, Vacs 


cordin to this, 5 and @ mult be equal, is-contraxy to 
the Weben, for chen they would 85 e 
but only one Suppoſition ; and *.* there is not the required 
Analogy in this + * 


* . When ork ſought is tobe ſquared, cübed, 


We will olige this in the ſecond Power, and in the 
ſame Manner it may be done in the third or Higher Power. 
Let x = the Number ſoaght, and a, 5 = the two Suppoſi: 
tions; then we have va, 42, ba; and 2 the elt Eren is 
4 547, and the ſecond "Error. a* nba. Now let us ſup- 
poſe. that there is ſuch Analogy as is required in Art...510, 
1:  thewit will be, as x 0592: Na bt :: K n: K cb. But, 
when four Numbers are in direct Proportion, the Product of 
1 185. the Means ie equal to the f Product of the Extremes, 7 


X2 S X x Hb = 2 enb2 x x nay; both Sides of of this Equa- 
M 108. tion,;being' divided by æ ch give x nana Þb x\x co 
$ 108. and this divided by x na will ſhew that x+a.$=x+b; and, 
by ſubtracting « from both Sides of this Equation, we ſhall 


9 36. have 4 b, which is contraryto the Hypotheſis, (for à an 
6 FA two different l and therefore ab- 


ſurd 
After e ade aner the Impoffibflity may de demon- 
fred when the unknown Number _ | &c. 


Caſe 3. 


\ 


- Wo 
. 


-  w 0 4 7, Seal ww 
” - * , - —— 


> 


EW. 
—— 


Fg IO .. 


LAM 


"Od 


SEA 8, TSS 


hd 
* 


= 


3. 


A. © 
-- - : 
. 


19. Thoogh it appears' by che laſt Article, that 
os following wrt xatmor be ſolved by the. Rue, 
in Article 50g, yet chey may be xransformed/ into. 
others, may be iran by that wrath. The 
Aueſtions which we "hal here prapoſe, ave, Qxeſtaow rſt. 

What Number is that, 1 een 
vided, the Quotient will. de 7 Gi 46451735 4 
Solution. Though it appears by the laſt Arial that. 
this 'Dizoſtion catmot be fold ery 520 yet it 
may be transformed into andther, which is reſalua- 
ble by chat Rule; for ine Quotient multiplied by the: 
or is * to“ che? Dividend a cand:therefore 
the Gee may be transfotmed into this: What 
W WIG r by , the Hroduct 
ora 2 * anch Pn ac N 1 10 "wh 
_ wot vi Fs: rn 12G * *n 11331150419 
3. Abende . e. of-the 


von e eres Wo Ard to 00H 
Wee This we will demonſtrate. in the, — 


"Let 9:55 the Number foughty g and d be eg Suppok- 
tions y chen we ve J a the firſt Error is V. 


; and ſthe ſecond Error is] : vb;/henee, admitting 
that\there is ſuch an Analogy as is required in Article,510, 


® 123» 


it will be, -a t = mr thn b 1: ua. cab. Hence 


making the Product of the Means * the Product of the 
Extremes, we ſhall have G tn Jia x'xtnb'=zu/ x on /bx 
e { this divided by Vr gives u hb + = rn vb 
—_— 
WTV and dividing both Sides of this Equation by 
Vin Vi give Vs: + vb: b: 1 Vr Vaz and, by ſub- 
tracting V x from Side of this Equation, debe. 7 
= Va} and by ſquaring each Side of this! ne ſhall 
have (che Root x by the Root being the Square) 6 'f:= 
a; which is abſurd, for, if a== b, then there is but one ſup- 
poſed- Number, whereas we have been [diſcourling of two; 
and conſequently theſe Kind of Qnuęſlions do not admit of 
the Analogy. mentioned in Art. 5 10, and *,* we are not to 


expect to, ſolve them by Art. 509. 
Note. After the ſame Manner the Impoſfibility may bs 


ſhewir wherr the Cube Root, or the Roc t * 


45 to be extracted. 


185. 


+ 108. 


t 108. 


162. 


2 * 
* - 
* 
= 
282 2 


| Double: Pos rr ro . 
will be 213? Now this may be ſolved by (lingle or 
double) Polen, and the Anſwer will be 3. Note, it 
„ been found by dividing 213 by 7 11. 
520. Queſtion 2. If, at the Time of making this 
uueſtion, viz. the 14th of June 1753, the —— 


Age be multiplied by ꝝ of his A * the Product will 


be equal to 72 Tears: e Auer, 8 Age at 


As this Queſtion by Art. 618. cannot be ſolved by 
Poſition, eed thus: By the Queſtton it is manifeſt. 


that Time? {| 


that of the Square of the Number ſought is = 72; 


-.* firſt find an 7 5 5 to this Queſtion, What Num- 
ber is that which divided by 8 is = 72? Which may 
be found by (either ſingle or double) Poſition, to be 
576 or it may be found thus, 22 x 8 = 576. And 
it is evident, that as the Number 576, , juſt now 1 
is = the Square of the Number ſought; the 
Root of 576, viz. 24 Today: is = the Autbors, 2 
which was require. 

521., Queſtion 3. What Number i is that, to which 
if 2 is added, the Square Root of that Sum will be) 
Solution. Here it is evident, that, before the Square 
Robot is extracted, the Sum muſt be equal to the 
Square of 7, viz. NJ 49 let us firſt find 


an Anſwer to this £ Dyeftion, What Number is that, 


+ which if 2 be added, the Sum will be 2. 49 ? For 


the Anſwer to this, it is manifeſt, will be alſo the 


Anſwer to the propoſed Queſtion. And the Anſwer to 


this laſt Queſtion may be found by Art. 309 but 
eaſier, by ſubtracting 2 from 49, which gives 47 
for the Number'ſought. © 

522. But if, at any Time, e 2 Queſtion 
which cannot be ſolved by the common Rules of 
Arithmetic, nor by Art. 509; nor be transformed into 
one which may be ſolved by that Art. then we muſt 
have Recourſe to Algebra, the Elements of which 
admirable Art will be treated of hereafter, 
523. It may not be improper here to hint, that, in 
ſolving Queſtions by Poſition, the leſſer the Numbers 


ſuppoſed are, the ſhorter will the DESI be. 


3827 


Of NumBrRs which can be divided by given Nuxzxks. = 
324. We ſhall end this Chapter with the following 
Remark, viz. There is another Method of finding 
the Number. ſought, uſed by many i and in 
Effect the ſame as that in Art. 5 is this, ſay, 

as the Difference of the Errors, Sha or n 
unlike, is to the Difference of the Suppolitions, ſo is 
either Error to a fourth Number; which added — 
or ſubtracted from, the proper Suppoſition; will g 

the Number ſought. This may be demonſtrat 
nearly the ſame Manner as we have demonſtrated 7. 
0g 3 for which Reaſon, and becauſe we have already 
n much longer on this Chapter than was * 
N ſhall e it in this Place. | 


7 


i > = 45 6 * * OE a 27 


* —— 
— 


8 A R. N. 
n £0 15 | 11 
A MzThop. of finding ae ine or NuM- | 
ERS _ which may be divided by given „Nn 
rks, without pee OY eke 


52 5. N. Poßtion. it is many Times ox FUE in 
Order to avoid Fractions, to ſuppoſe {i ſuch 
N ks, or Numbers, as, being divided by given 
Diviſors, ſhall leave no Remainder. And, as ſuch 
Numbers do not always readily occur to the Mind, 
it may not be improper to inſert this Chapter, which 
will remove that Obſtacle, as well as folve ſeveral 
pleaſant Queſtions, not reducible to an of dhe fore- 
going Heads of Arithmetic, - | 
526. A Prime Number is ſuch a Number: 48 is 
only meaſured by Unity; or, in other Words, aPrime 
Number is ſuch a Number as cannot be Fed 
by the Multiplication of two, or more, Integer s. 
527. Queſtion x. Let it be required to find a Num- 
ber, which can be divided by 2, 4, and 6, without 2 


R ainger ? > 
op Solution, 


_e 


bis was Oueſtion 73, in the Lady's Diary, 1719. 


284 70d be leni No. that can be divided Y ven NUMBERS. 


Salution.. It is evident, chat 2 x 4 x 6 48 may be 
divided, without a Rings er, by the EL 20 Ors 


and. 48, 48 * 2 = 6, 48 * Fer 
anſwer che ion. But the 1 e 
leaſt Number that can be-divided by Sven. Niviſors, 
e A. Fend W 1 ined in the next 


SETTLES 


8. tian * 2. What he Teaſt Number 
2 a is t r 
2 can e bby th the; nine Digits , A TRE 


hag ee, Firſt, then, 1 N 2 ** A* 5 * 2 
= 36280 may be divided by the nine ! But, 
in Order to have the leaſt Number, obſery e, chat 4 
is the Square of 2, 6 a Multiple "of 2 2 and” 5 and 8 
is the Cube of 2, and g a Square of 3; and there- 
— by omitting the compoſed Numbers, and put. 


ting the Roots of 4, 8, and g, Liz. 2, 2, and 3, 


for thoſe Numbers reſpectively. the above continued 


Product will ſtand thus, I x<2x 3x 2X 5X 7X2 x} 
= 2520 the leaſt Number hes! . of ki 


Conditions of the Que/tzon. A IE 
leaſt Number, we, may find. other. Nu ae 
ſure, by multiplying 2520 by 2, 3, 4, &c. 

9. Hence may be deduced this —_ Rule, for 


= 
finding the leaſt Number that cam be divided by 


given Diviſors, without-a Remainder :' The Number 
required is equal to the continued Product of all 
the prime Numbers, and loweſt Roots (of ſuch of the 
Numbers as are integral Squares, N Sc. ) ro-the 
'Heig ht of the greateſt given Diviſor. 

For —— this Rule may be 1 Bom 


| the laſt Article, thus: It is evident chat I 2/6 3 X 4 


X5x 6x 7x8 x 9 = 36280-may-beidivided: by. the 

nine Digits. But ſince 4 is che Square of 2, or equal 

to · 2 K 2, if we only write one of the two's, 

ef the 4, there will be two 278, Multipliers, and 
1 * 2, or, which is equal to it, 1 3 X 4, can 


be divided by 4 without a Remainder the next Num- 


ber which s not a prime Number i is 6, 1 is com- 


or 
yy 
cr 
l 
ke 
ie 
m 
4 
Ie 
al 
id 
d 
un 
1- 
1 
0 


* From a Ats, cee 


r 


poſed of ETON vis. 2 * 3 63 3 
already a 2 and 3 amongſt the Multiplier, it is plain, 
we may omi the 6 entirely z for it is manifeſt, that 
1 * 2 * 3x 2 A, being = x x 2x5 x6, can be di- 
vided by 6. The fiext Number which is not a Prime 
is 8, which is che Cube of 2, for 2 x2 x 2283 but 
we have ce 2 already in 1 2X3x2% 5X7; and 

2H We Iny put in eng of tate three 23, we ſhall 
avis three 2% Multipfiers 3 and. 1% 2x/9x'2x 5 
* 7% 25 ot, which is equal ts it, 1 x * SN 8, can 
bs divided by 8; Juſly, the g is t the e Square of 3, or 
compoſed of 4 and 3, vis. =3X35 but we have one 


3 a Multiplier already; and . , if we only put in one 
of theſe tws 


925 we Mall have 1 * 2 * X A* N 
x 2 X 3; Which, being being = IR 2%X2X 5X 7 2X 9, can 
be divided by 9; arid confequently 1% 2&3 * 2 
3X 5x 2 X43 = 2520 can be divided by the nine 
Digits, withdut lexvini any Remainder; or, in other 
Words, each of the nine Digits will meaſure it. And 


that it is the leaſt Number capable of being ſo di- 


vided, is plain, by only confidering that we have 
ether 6inicted, or . as low 4s poſſible, all 
Numbers Which were not prime Numbers; that is, 
all ſuch as adtnitted of being retiuced. {i 


530. N 3 ee M60] 
A Country Girl to Town ado Hi en ae 
Some Walnuts for to ſell; OW 097 $45 
A Gentleman ſhe chane'd' to meer, 
And thus it her Befel! 
My pretty Maid, fays he to her, 
What Number have you here? 


I can't tell, Sir, ſays ſhe to him; 


But this I'll make , Ent oals ts 
I tol4 them o'er ere I eame out a 
By-Sti's, Five's, Four's, Three's, res 
And, ev'ry Time 1 nurtiber'd them, 

One remain'd Overplus ; 


I told chem o'er by Sevens at laſt, 


And there were no Remains | of ie e 


Concerning ſeveral Divisoxs. 
If you can find the Number out, 
Pray take it for your Pains. | 
Solution. We muſt firſt find the leaft Number chat 
Pr divided by 2, g, 4, 5» 6, without a Remaind- 
er; which by Art. 529. may be found thus: Firſt, 
2X 3X4X 5X © it is evident can be divided by the 
ven Diviſors 2, 3, 4, 6, 6, without a Remainder ; 
ut 4 is a Square whoſe Root is 2; and 6 is com- 
poſed- of 2 and 3 or 2 Xx 3263 2 KN 2 x 5= 
60 is the leaſt Number, that will admit of ſuch 
Conditions; ., if we add 1 to it, it is plain, that 60 
1er, being divided by 2, 3, 4, 5, 6, will have 
1 remain; but this is not the required Number, be- 
cauſe, if divided by 7, there will be a Remainder, 
whereas by the Qucſtian chere ſhould not bè any; 
therefore, we muſt ſeek other Numbers which may be 
divided by 2, 3, 4, 3, 6, without a Remainder; which 
may be found by multiplying 60 by 2, 3, 4, f, Cc. 
reſpectively, and to the Products add one; and the Num- 
bers will be 121, 181, 241, 301, Fc. but, by dividing 
them ſeverally by 7, it will be found, that 301 is the 
firſt, or leaſt Number, that admits of the Conditions 
of the Queſtion; and therefore we may ſuppoſe the Maid 
had 301 Walnuts in her Baſket. For the next Number 
that will admit of the required Conditions, will be. too 
many for a common Baſket to hold; tor, if we multi- 
ply 60 by 6, 7, 8, 9, Cc. reſpectively, and add 1 to 
the ſeveral Products, the next Number that can be 
divided by 7, will be found, after 7 Multiplications, 
to be 60 x 12 + 1=721 for the Number of Wal- 
nuts. Now, ſince the ſecond Number is found after 
7 Multiplications, Go X 7 = 420 is the Difference, 
which, added ſucceſſively to 301, will give as many 
Numbers, that may be divided according to the Con 
ditions of the: Qyeſtion, as we pleaſe to have, as 301. 
721. 1141. 1561. 1981. 2401. 2821. aa, ad 
inſinium. 

531. Queſtion * 4. To find the leaſt 8 of 
Guineas which, being divided by 6, 5, 4, 3. and 2 re- 
ſpectively, ſhall leave 5» ba ED 25 and 1 * 
remaining. Solithion. 

Aueſtiou in the Lagen pony 1748. 


Of N uMBERS 10 be divided by ſeveral Divisogs. 
Solution. By the laſt Article it appears that 60 is the 
leaſt Number that can be divided by 3g, 6, 4, 3 and 
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2 without a Remainder; and, conſequently, 60-122 


59 = the required Number. 

532. Queſtion * 5, Required the three leaſt Num- 
bers, which, divided by 20, ſhall leave 19 for a Re- 
mainder; but, if divided by 19, ſhall leave 18; if 


divided by 18, ſhall leave 173 and ſo on (always leav- 


ing one leſs than the Diviſor) to Unity? 
Solution. By the general Rule. Of the Diviſors, r, 

2, 3» 43 55 6, 7, 8,9, IO, II, 12, 13, 14, 13, 16 17, 
18, 19, 20, the following 1, 2, 3, 5, 7, 11, 13, 17, 


and 19 are Primes. And 4 is a Square whoſe Root 


is 23 8 a Cube, the Root 2; 9 a Square, the Root 
33 16 a fourth Power, the Root 2; (for 2 * 2 x 2 x 
22 16); the other Diviſors are compoſed Numbers, 
and . omitted; hence by the general Rule 1 x 2 x 
JX2XZX7X2X ZXIIXIZX 2X 17 X I9 = 
232792560 the leaſt Number that can be divided by 
the given Diviſors, without a Remainder; and +.” 
232792560 x 2 = 405585120; allo 232792560 x 3 
=698377680, being divided by the given Diviſors, 
will leave no Remainders; and conſequently, by de- 
duſting Unity, the three Numbers required are 
232792559, 465585119, and 698377679. Agreeing 
with the ingenious Mr. RoBtzxT RoBinson's Alge- 
braic Procels, in the Gentleman s Diary, 1748. 

533. Yueſtion 6. Required the leaſt Number that, 
being divided by 9, ſhall leave for a Remainder 6; if 
divided by 8, the Remainder will be g; if divided by 
7, the Remainder ſhall be 4; and fo on each Time 
leaving for a Remainder 3 leſs than the Diviſor, till, 
divided by 3, the Remainder will be nothing. 

Solution. Here the Diviſors are 3, 4, 5, 6, 7, 8, 9, 
but we muſt in finding the Number conſider all the 
nine Digits; now by Art. 528. it appears, that 2520 
is the leaſt Number that can be divided without a 
Remainder ; conſequently 2520 — 3 = 2517 is the 
Number ſought. 


534. 


* This is Qgeſtion 61, in the Gentleman Diary, 1747. 


529. 


_ 


Of Nun Ns 7/9 be diuidad by given Divisons. 
534. Scham. There are many ns concern- 


* Diviſars which cannot be ſolved by | this Nule; 
and, if the Learner: thauld meet — 4 any, Which 
through the Irregularity . of the Diviſars ar Remajn- 


ders cannot be ſolyrd by this Rule, he qught to be 
contented till we come to Algebra: in which delight - 
ful Art, when we treat of unlimited Queſtions, or 
prime Numbers, we ſhall endeayqur io explain a Me: 


thod for ſolving all Poſible Dalia concerning 


Diviſors. 
98. We will conclude this Chapter with the fol- 
W uſeful HOW A1 : 
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10 
6138631117 
617 377 1123 
org | 88711129 
631 | 883|I151 
641 887 1153] 

643 907 1163 
1947 9111177 
6539191181 
659 929 1187 
661937 1193 
6739471201 
677 94712173 
8095 F(t 1217 
2357422 
701 $76 1229 
709 6771231 
719 | 98311237 
727 | 99111249 
733. |. 9971259 
73910091277 
143: 1Y01$1*=79 
751 10191283 
757 102101289 
761 10317 $292 
769 | 1033 | 1297 
113 10397301 
787 10491303 

2210511307 
811 106111319 
821 10631321 
823 106911327 
827 10871361 
1829 10911367 
1539 10931373 
1853 10971381 
857 | 110311399 
859 | 1109 | 7559 
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1423 
1427 
1429 
1433 
1439] 
1447 


1451 


1453 
1459 


1471 
1481 


1483 


1489 
1493 
1499 


1511 


1523 
1531 
1543 


1549 


1553 
1559 
1567 


1371 


1579 
1583 
1597 
1601 
1607 
1609 
1613 
161 

1637 


1 


| 


1627 
1637 


1657 
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1667 
1669 


1699 
1709 
1721 
1723 
1733 


1741 


1747 


1407 1753 
1759 
1777 


1793 


1757 


7 59 
1801 
1811 
1823 
1831 
1847 
1861 
1867 
1871 
1873 
1877 
1879 
1889 
1901 
1997 
+48: 
1931 
1933 
1949 


1951 


up | 


1693 | 
1697 | 
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1973 (22692579 


1979 
1987 
1993 


1997 


1999 
2003 


2001 


2017 
2027 
2029 


2039 
2053 
2083 
2069 
2081 
2083 
2087 
2089 
2099 
2111 

2113 
2129 
2131 

2137 
2141 


2143 
2133 


2161 
2179 
2202 
2207 
2213 
2221 
2237 
2239 


2243 


2251 


22672557 


2274 
2281 
2287 
2293 
2297 
2309 
2311 
2333 
2339 
2341 
2347 
2351 
2357 
2377 
2377 
2.381 
2383 
2389 
2393 
2399 


2417 
2423 


2441 
2447 
2459 
2467 
2473 
2477 


2503 


2521 
2531 
2539 
2543 


*549 
2551 


2411 


2437 
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2591 
2593 
260 

Wo 
2021 
2033 
2647 
2657 
2659 
2663 
2671 
2677 
2683 
1 * 
268 

2693 
2599 
2707 
2711 
2713 
2719 


[2741 
12749 
12753 
2767 
2777 
2789 
2791 


2801 
2803 
2819 
2833 
2837 
2843 


2729 
2731 


2797 


2857 
2861 


2879 
2887 
2897 
2903 
2909 
2917 
2927 
2939 
2953 


2957 


2963 
2969 
2971 
2299 
3001 
3011 
3019 
3023 
3037 
3041 
3049 
3061 
3067 
3079 
3083 
3089 
3109 
3119 
3121 
3137 
3163 
3167 
3169 


3181 


3187 


329! 


2351 | 3203 3527 


3259 


3319 


3343 
3347 


3413 


3209 
3217 
3221 
3229 
3251 
3253 
3257 


3271 
3299 
3301 
3307 
3313 


3323 
3329 
3331 


5 
15 
3371 
3373 
3339 
339! 
3407 


3443 
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3457 
3461 
3463 
3467 


3469 
3491 


3499 
3511 


3533 
3539 
3541 
3547 
3557 
3559 
3571 
3581 
3583 


3607 
3617 


3631 
3637 


3673 
3677 
3691 


3697 | 
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3199 
3719 
3727 
3733 
3739 
3761 


3709 
3779 


13797 


3317 


13823 
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| 
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3793 


3803 
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4493 | 4817 


4507 
4513 
4517 
4519 
4523 


4547 | 4903 
4549 | 4909 


4561 
4507 
4533 
4591 
4597 
4603 | 
4021 


4637 | 4997 | 5303 


4639 
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4649 
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4663 
4673 
4679 
4691 
4703 
4721 
472.3 
4729 
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475¹ 
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+799 
4801 
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4861 
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89 


4919 
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4951 
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4987 
4993 
4999 
5003 
5009 
3011 
5021 
3023 
3039 
5051 
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5087 
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3101 
5107 
3113 
3119 


4813 


3227 


5279 
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5503 
5507 
5519 
5521 
5527 
5531 
5557 
3363 
5369 


5167 
517 

5179 
5189 
9197 
5209 
5231 
5233 

2 

4 
5273 


5581 
332 
502 

565 
5041 
5047 
5051 
5053 
5657 
5659 
5669 
5683 
5689 
5093 
5701 
5711 


5281 
9297 
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5309 
5323 
5333 
5347 
5351 
4381 
5385 
5393 
2399 
5407 
5413 
5417 
5419 
5431 
5437 
5441 
5443 
5449 
5471 
5477 


5737 
5743 


5779 
5783 
7 


5807 
5479 | 5813 
5453| 5821 


h 
5153 


| 550115527 


5573 


5717 
5741 
57490 


3801 


3849 
5851 
5857 
5861 
3867 


3879 
5881 


| 5897 
3923 


5939 
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5981 
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600%. 
60¹1 
6029 
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6211 


6221 
6229 
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6277 
6287 


6299 
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0343 
0351 
0353 


6361 
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6327 
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0451 
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3] 0481 
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| 
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7213 
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7229 
7237 


7243 
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7283 
1297 


7307 
7309 


7321 
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7349 
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7477 
7481 
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7499 
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7537 
7541 
7547 
7549 
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7589 
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7607 
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7039 
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7649 
7669 
7673 


7687 
7691 
7699 
7703 
77¹7 
7723 
7727 


7753 
7757 
7759 
7789 
7793 
7817 
7823 
7829 
7841 
7853 


7873 
7877 
7879 
7883 
790¹ 


8053 
681 


8069 
8087 


8093 


7741. 


7867 
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192] 
7933 
7937 
7949 
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7993 
8009 
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8081 


8089 
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8117 
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Of FRACTIONSS. - 
CHAP. XII. 


Of Nor AT ION of FRACTIONS. 


336. LIERE, we ſuppoſe any Number, or Mag- 


nitude, to be divided into any Number 
of equal Parts; then one or more of ſuch Parts is 


called a Fraction (Fraction Fr.) For Illuſtration, 
ſuppoſe a Line to be divided into fix equal Parts, 
then if we would expreſs one of - thoſe Parts, 
we write g, which is read one Sixth; if two 
Parts, it would be 3, two Sixths; where it may be 
obſerved that the Number under the Daſh (-), here 6, 
news how many Parts the whole Quantity is di- 
vided into, and is therefore called the Denominator; 
and the whole Quantity itſelf the Integer. We 


ought further to obſerve, that the Number over the 
Daſh expreſſes the Number of the Parts taken, and 


is therefore called the Numerator. Thus of any other 
Fraction, viz. g, 7 is the Numerator, and g the De- 


nominator, and ſignifies, that, the whole Thing, what- 


eyer it be, being ſuppoſed to be divided into g equal 
Parts, what we would here ſignify is ſeven ſuch 
A oo es e . 
537. Since the Denominator repreſents all the Parts 
of the Integer, and the Numerator the Number of 
Parts taken; it muſt follow, that, if the Numerator 
be leſs, equal to, or greater than the Denominator, 
the Quantity, expreſſed by that Fractional Number, is 
leſs, equal to, or greater than the Integer, reſpective- 
ly; for Inſtance, 2 is leſs than the Integer, becauſe it 
expreſſes only two Parts, whereas the Integer is five 
ſuch Parts; and is equal to the Integer, as it repre- 
ſents all the five Parts; but I is greater than the In- 
teger, becauſe the Integer is ſuppoſed to be divided on- 
ly into five equal Parts, whereas the Numerator ex- 
preſſes ſeven ſuch Parts; and it is evident that the 
Value of ſuch a Fraction is all the five Parts (or the 
whole Integer) and two ſuch Parts over, and there- 
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have of Unity is of * ſomething conſidered as alone 


Thing, and the Integer, or relative Unit, or col- 


Of FRACTIONS. 
fore may be reduced to 1 and +; thus, if we ſuppoſe 


a Yard to be divided into five Parts, the Y alueof + 
would be a Yard and + of a Yard. 


538. When the Numerator 1s leſs than the Deno- 


minator, the Fraction is called a proper Fraction. 


539. Scholium. It is common to hear People ſay, 
that a proper Fraction is a Number leſs than Unity 
but this is a vulgar Error; for Unity in its own Na- 


ture as Number is indiviſible, for what Number of 


Things can there be leſs than one? This is con- 
ſidering it in its abſolute Nature, or purely as a Num- 
ber. "Bur if we conſider it, as applied to ſomething 
as 1 Yard, 1 Pound, Sc. we can conceive a Quanti- 
iy leſs than 1 Yard, or 1 Pound, Sc. and there- 
ore they ſhould expreſs themſelves, that a proper 
Fraction is leſs than the Integer, or relative Unit. 
How odly muſt this ſound in our Eyes, thats f“ the 
Number placed below the Line is called the De- 
&© nominator of the Fraction, becauſe it denominates 
* the Fraction, or Number of Parts into which 
VUnih is broken or divided?” When the very Idea we 


and undivided. Indeed many Authors do not ſeem 
to have conſidered the Difference there. is hetwixt 
Unity which 1s indiviſible by the very Nature of the 


leftive: Unit, as we may properly expreſs it, which 
we may conſider to RE ap of oth leſſer 
Things; for Inſtance, 1 Foot may be conſidered as an 
Integer, or collective Unit, being made up of 12 leſ- 
ler Units, or Inches. The Reaſpn of many Authors 
not attending to theſe Things is the Reaſon of their 
communicaung inaccurate and abſurd Ideas. 

540. If theNumerator be greater than the Denomi- 
nator, ſuch Fraction is called an improper Fraction. 
541. A com d Fraction is a Part of a Part 
cf an Integer, having ſeveral Numerators and De- 
 6minators, with the Word of between them. Thus, 
for Illuſtration, ſuppoſe a Line 4B divided — 
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three equal Parts; and that A C DD | | 3 


each of thoſe Parts is divi 


TT en 
is divided into five equal Parts; then two of theſe 


laſt Parts may be expreſſed thus, + of AC; but 4 | 


is 4 0f AD; and AD 4of AB; therefore; it is evi- 
dent, + of C, with Reſpect to AB, may be thus ex · 

preſſed, + of + of + of AB; and by of $ of 36: 
led a compound Fraction. 

542. A whole Number and a Feaftions; oth + 
is called a mixed Number. 
543. From what has been ſaid it gn appears, 
that Fractions are relative Numbers; for, as Integral 
Numbers oonſider Things ſimply and abſolutely i in 
themſelves, Fractional Numbers conſider Things re- 
latively as Parts of other Things; for which Reaſon, 
integers and Fractions might have been juſtly diſtia+ 
iſhed by the Terms abſolute 20d 9 —— — 

544. Axiom.' The like Fractions of two equal 
Quantities are equal. For 5 if a8 5 * of 
a= of b, of a= of b, & 

545. Axiom. In two equal Prado E one of cheir 


like Terms be equal, the other i * alſo equal. II 


if — 7 * then 4 4. 
4 then þ = =d; and, if 75 | . 


546. It ought to be here fc chat all the com- 


mon ARioms, already given in thi Tit hold 
good alſo in Fractions. | 


547. The Numerator of _ Fraction may bs. 


eſteemed as the Dividend, and the Denominator as a 
Diviſor“. Thus + 2 may be read 2 divided by 6, and 
the Quotient is 2; W if any Thing) is divided into 
U 4 6 

* The Reaſon of this is may be ſhewn thus: Let 20 = 


ho whole rogers, Þ = the required Part of it ; then 
lince p-is to the Whole, as 6 to 2, * the above Illuftration; 


it is, as 6: 2 n 0: p, 6D 2 0; and, dividing both 
Sides of the Equation by 6, it gives p ® t T Bur, ſince 


32 0 may be repteſented by 12, we , = þ=2 
77 


185. 
4 18], 


* 123. 


5 2 
a 


. 
* 


6.406. 
1 23. 


| the ſame Value as the firſt, 


ia three Times the Numerator; Sc. Hence generally, 
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6 equal Parts, two of ſuch Parts are; of the Whole) 
for, if 2 be divided by 6, the Quotient muſt be 4, for 
36. 23/5 Aas it ought to be, becauſe the Divi- 
ſor, N we the 11 WO be: = ms 
Dividend. aer | 

-164.8; 'Carollary. Hence, wha one Number is is to be 
divided by another, it may be conſidered as à Frac- 
tion; and à Fraction may be conſidered as the Nu- 
merator divided by the Denominator. Hence ap- 
pears the Reaſon of the Method uſed -by Algebraiſts 
to expreſs Diviſion; for, if. u is to be divided by d, 


they exprefs it by - Which! is the \ very fame e as a Frac- 


= tru oe wat bf ot 20. ef SS - 


tion whoſe r is u, and Denominitor d. 
549. Lemma 1, If both the Numerator and De- 

nominator of any Fraction he multiplied by one and 

the fame Number, we ſhall have er Kr d K of 


For it is evident, thatygs a end ab theDenominator 
is contained in the dae ſo often twice. the De- 


„ as K 4 . Food wed 


nominator will be containeffin the Numerator; and ſo 
often will three Times th&Denominator be contained 


if we call the Multiplier m, as often as the Denomi- 
nator is contained in the Numerator, ſo often will mn 
Times the Denomiihator be contained in Times the 
Numeratur d. Ahd therefore the Fraction, ſo found, 


muſt be a like Part of * Integer, * the Tm Prat 
din a8. 01151 1 * 10 101 


* 7 ” , 7 N 
$ > iti, A 1 53/1 Dan ba -2 4 44. 2» 4 5 
w * | - & . + 4&4 £ 2424 , 1 441 . * a . 55 = 


bag dane 85 be 
on 0; thr a Let = oy the Fraftion) = — 2 then, multi- 
Plying both Sides of the Equation by mM, we have _ * 
*pm; and $ iding this by i (fince multiplying the De: 
nominator of a, Fraction by. n is making the Fr "raction 


Time: leſs Which is -rroperly' Grviding by n) gives - 
15 


* x —— — a» - 
worm — — 


= + FE by * = 5 by the dere, i E. D. 
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550. Lemma 2. If both the Numerator and Deno- 
minator of any Fraction be divided by one and 
the ſame Number, the Fraction, ſo obtained, Will 
be of the ſame Value as the firſt. 

For, as often as the Denominaror i iS Ea Kev in the 
Numerator, ſo often, it is manifeſt, will 3 of the Deno- 


minator be contained in + theNuerator; and ſo often 


will + of the Denominator be contained i in + of the 


Numerator; c. Hence generally, if we call the 


Diviſor D, as often as the Denominator is contained in 
the Numerator, ſo often is the Denominator, divided by 
D, contained in the Numerator divided by D. That Is, 
1 7 repreſent the given Fi raction, . 2 E. D. 


551 Scholium. Theſe two Lemma's, in other Words, 


may he thus expreſſed: If both the Numerator, and 


Hebominator of any Fraction be multiplied or divid- 
ed by one and the ſame, or equal Numbers, the 
Numerator and Denominator of the Fraction, ſo obtain- 
ed, will have the ſame Ratio to each other, as the 
Numerator of the firſt Fraction has to its Denominatorz 
that, is, as the Numerator of the Firſt is to its Deno- 
minator, ſo is the Numerator of the Second to its 
Denominator. eon. 

552. Lemma. All Fractions, whoſe Nauniawes 
and Pepopumatons are proportional, are equal to each 
125 . .. Other 
= + Or the Trith of this may be thus ſhewn : If this 


Lemma be true, then the ſame Ratio, as the Denominator 
has to its Numeyators muſt the Denominator, divided by D, 


have to the Numerator divided by D; that is, 4: 1 : 


* But e of the Extremes = the Product of the 
4 d u 
Means "Wy is, 4 x4 =1x2. j but r g 3 and * 


d 
D 


by hy Soppoſion 9 a; Ns: 57 8 5 2. E. D. 


dn A 
«5 = a e + 


257 


- 185, 


23. 


_ —— q _—_— —= 
* = * — 
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other; and on the contrary, if thete are ewoequal Frae- 
tions, their Numerators and Denominators are pro- 
portional. 


Demonſtration. Let and 75 be the two Fracti- 
RE 7, ; | 


18%. ons; then, if n: d:: N: D, we have > = * al 
9, E. D. And, for demonſtrating the fecond Part of 
this Lemma, by the Suppoſition, 175 and there- 

> Þ ? 
t 184, fore f : dr: N: D. E. P. 
583. ATheorem. Fractions, having the ſame De- 
nominator, are in Proportion to each other as their 
Numerators. | 8 85 
The Demonſtration is manifeſt ; for, ſince the Deno- 
minator expreſſeth how many Parts the Integer is di- 
vided into, and as theſe Denominators are equal, the 
Value of each Fraction muſt be proportional to the 
Number of theſe Parts taken, that is, in Proporti- 
on to their Numerators. | e 
5354. A Theorem. Fractions, having equal Nume- 
rators, are in reciprocal Proportion to theit Deno- 
minators. | No fo Se SO One 
The Truth of this may be eafily ſhewn, thus: 
Since the Numerator expreſſes the Number of Parts 
of the Integer taken, and the Denominators the Num- 
per of Parts into which the whole Integer is divided, 
it is evident that, if the Numerators are ſuppoſed 
equal, and the Denominators are ſuppoſed to keep 
increaſing, the Value of the ſucceeding Fractions 
muſt be decreaſing, in the ſame Proportion as the 
Denominators increaſe ; that is, they will be in reci- 
procal Proportion to their Denominators. 
535. Since the Denominator of any Fraction ex- 
preſſeth the Number of equal Parts that the Integer 
is imagined to be divided into, and the Numerator 
the Number of ſuch Parts taken, it muſt follow, 
that, as the Denominator is to the Integer, fo is 
the Numerator to the Value of che Fraction- For 
| Ss Exam: 


» od. « A. . Aitad * * 


Reoverion of Fractions,” 
Example, if the Fraction be + of a C, then as TE 
205. 1: PE= zu fel a C. : 
556. If two Fraftions are equal, then, if each Ny- 


merator be multiplied by the other's Denominator 


the Products will — _ and on the contrary, i 
the Products of each Numerator into the other's De- 
nominator are equal, the Fractions on are allo 


equal. 

For let ® - A repreſens the two equal Frac- 
tions, then 72 E; the Suppolition, 5 and there- 
fore! as n: 47; MN: D; hence we get DS TAN. 
9, E. D 

this Article, let 7 and repreſent two Fractions; 
then, by the darch n D=d N;; which; divided by 


D, will give n= eee 
2 


hall have” 215 2 E. D. 


587. Crrolary, "Henee, if we have any Titne a 
Mind to try, whether any two given Fractions. are 
equal, we have only to multiply each Numeraror 
into the other Dengmznator, and, if the Products are 
equal, the Fractions are ſo too; otherwiſe not. 

558. This much being ſufficient for the underſtand- 


ing the Nature of Fr ions, we ſhall now proceed 


to apply them, | 


alk... - 0 
5 ” gn — a. Lat — = N 
n — — 
% 
— 
* 
- 


CHAP. XIII. 


_Rxnverion 8 
EDUCTION of Frattions is the Chat 


559. 
Value, © 


And, for the Demonfration of the ſecond Part of 


ing of Fraftions into others of —_ 
2 560. 


90 


$60. 


bs 


— 


RepveT1on of FRACTIONS. 


5360. Caſe 1. Integers may be writ fractionally, 
by ſetting an Unit for the Penominator; and it is 


evident they will retain the ſame Value, becauſe an 


Unit does not divide. Thus 3 may be writ 3, and 
5 may: be wr 3 42170 

561. Caſe 2. To 8 a mixed Mamber, into an 
improper Fraction. Multiply the whole Number by 
the Denominator of the Fraction, and add in the 


Numerator of the Fraction, the Product will be a 


Numerator ; under which place the Denominator of 
the F ration and the Fraction, ſo formed, will be 
equal to the given mixed Number. 

562. Example. Reduce 2 5 + into a Fraction, 

Solution. 2 x 3 + 1= 7 for the Numerator ; and 
hence the requited Fraction is. 

The Reaſon of this is evident; for here we have 
multiplied by 3; and putting the 3 under the 
is alſo repreſenting that Product, as divided by 3; 
but, if any Number be mukiplied and divided by 
one and the ſume Number, it is evident the Quotient 
muſt be 5; ſame as the Quantity firſt given. 

'5b3. Caſe 3. To reduce an improper Fraftion to 


; n Its e whole, or- mixed Number. Divide 


the Numerator by the Denominator. 

364. Example, Reduce 3 to a mixed Number. 

e UW; 224 bi is only, 15 Reverſe 
of. the laſt 

565, 2255 0 To reduce, 3571 Integer wo. A "aA 
tion of a g1Ven. Denominator. 

Multiply the Integer by the erominstor! * the 
Product will be the required Numerator. 

566. Example. Reduce 7 to a Fraction whole De- 
nominator is 8. 

Solution. * 8 36 hence the Fraction is . 
The Reaſon of this is manifeſt; for here we have 
both multiplied and divided by 8, and, conſequently, 
the Quotient muſt be the ane Value as before. 

567. Caſe g. To reduce a compound Fraction to 


its equal ſimple one. Obſerve, that the continued Pro - 


duk of all e Numetators will be the required Nu- 
33 3 meratory 


Revverton of FxacTtons.” 
merator, as the continued Product of all the Deno- 


minators will be the Denominator which was required. 

568. Example. * + of + of 5 + in roa fimple 
Fraction, © © 

Solution. I Xx IX2 =2 = — Product of the Nu- 
merators; and 2 4 * 5 the Product of the 
Denominators; . s is the required Fraction: 

569. The Reaſons of this Rule may be ſhewn as 
as follows: Suppoſe a compound Fraction to be 4 
of +; here, if we take the 3 of any T hing, and mals. 
ply that Seventh by 4, the Product, it is evident, muſt 
be equal to : And, after the like Manner, the.& of 


this Part multiplied by 2 muſt be Sof the+: Now W? 


itis plain, that we have here divided by both Deno- 
minators 7 and 3, and multiplied by both Numerators 
2 and 4; and conſequently, if we make the Product 
of both Numerators a Numerator and the Product of 
both Denominators a Denominator, we ſhall effe& the 
fame by one Multiplication, and one Diviſion, - as be- 
fore, we did by two of each; and ſo of a Fraction com- 
pounded. of any Number of ſimple Fractions ; hence 
the Reaſon of the above Rule is clear: Or it may be 
illuſtrated by an Example, thus: Suppoſe it was requir- 
ed to take the of 4 of 168 /; then 168 /. = 7 and 
x 4, or, which is the ſame, 168 x 4 and 27296; 
and 96 = 3 and x 2, or 96 x 2 and = 3, 28 640 24 
of 4 of 168 /. But 2 x 4 = 8, and 3 x 7 21, and 
ſo Er = 5 of + by the Rule. Now 168 = 21 andx - 
8; or 168 x 8 and 2 21 = 64; as before. 

570. Corollary. Hence if we are to take a Part of a 
Part or Parts of any Number, we may firſt bring 
the compound Fraction into a ſimple one, and then 
multiply by the Numerator of the ſimple F auftion, 


and divide the Product by its Denominator. 


571. Coſe 6. To bring Fractions of different De- 
nominators into one common Denominator.. 

The Rule. Multiply each Numerator into the De- 
nominators of all-the other Fractions continually for 
new Numerators, and the continued Product of all 
the Denominators will be the common Denominator. 


572. 


3 * 2 — — — ů ² hO „ „„ — 
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572. Example, Bring 4 and 3 and + into one com- 


mon Denominator. 

\ Salution. 3 x 5 $8 = 120 = the common Den. 
minator; and 1 x 5 x 8 = 40 =a Numerator ; alfo 
2x 3x8 = 48 = another Numerator ; and 3x; 
3 As the other Numerator; hence the three equi. 
valent Fractions are ff; ffs; and he; that is, 

= e e; and + = s- | 

The Reaſan of this may be thus ſhewn : We have, 
in the above Operation, multiplied the Numerator of 
the Fraction 4 by 5 and by 8; alſo its Denominator 
by the ſame Numbers; and, therefore, the new Frac. 
tion 43, will be of the ſame Value as 4. 

Again, the Numerator of the Fraction 4 was 
multiplied by 3 and 8, and its Denominator by the 
fame Numbers; and . the new Fraction 3 will til 
retain the fame Value by Art. 549 ; and ſo of the 
other Fraction, 4 | 

573. Caſe7. Toreduce a given Fraction to another 


„ to it, having a given Denominator, if 


The Rule. Multiply the Numerator by the De- 
nominator of the Fraction ſought, and divide the 
Product by the Denominator of the given Fraction; 
the Quotient, if there be no Remainder, will be the 
Numerator of the required equivalent Fraction *. 

574. Example. Bring 4 into an eqviualent Fraction 
whoſe Denominator is 6. ? 

Solution. 2 * 6 = 12; and 124 3243 the 
Fraction required is 3. EN 

375. Lemma. To find the greateſt common Meaſure 
of any two Numbers, i. e. the greateſt Number that 
the two given Numbers can be divided by, without 
leaving any Remainder. | The 


* Demonſtration, Let 1 be the given, 04 be the re- 


557. quired Fraction; then, ſince = al we have 2 d = dN 


4 


whence, dividing by d, we get — = XN. 2; E. D. 


Q . 28 
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The Rule. Divide the greater Number by the leſſer, 
and, if there be a Remainder, divide the Diviſor by 
that Remainder, and ſo continue dividing the next pre- 
ceding Diviſor by its Remainder, till there is noRemain- 
der; then the laſt Diviſor will be the Number ſought“. 

576. Example. What is the greateſt Number, that 
will divide both 56 and 120, without a Remainder? 


See the Operation : 
56) 120 (29 Quotient 8) 56(7 
Remains 8 Remains o 
Here 8, the laſt Diviſor, is the greateſt common 
Meaſure. | 5 77 * 


* We will demonſtrate the Truth of this, when the 
reateſt common Meaſure is found by 3 Diviſions, and the 
— Method of Reaſoning holds good in any other Number 
of Diviſions. In Order to which, let a and & be the two 
Numbers, whoſe common Meaſure is to be found; let 4 
divided by þ give the integral Quotec, and Remainder d; then 
let 6 be ſuppoſed to be divided by 4, and to give the integral 
Quote and Remainder 7; laſtly, ſuppoſe 4 divided by f, and to 
give the integral Quote g, and Remainder 1 hen, as 
the Product of the integral Quote multiplied by the Diviſor, 
plus the Remainder, is equal to the Dividend, (in any Divi- 
ſion) we get theſe three Equations: Firſt, bc + 3 
de f= b; Third, g d. Now, as f divides d without a Re- 
mainder, it will alſo divide its Multiple de, in the ſecond Equa- 
tion, and alſo the other Part /, or itſelf; and will therefore 
divide the Whole de ＋ /, or its equal 5. And ſince, f di- 
vides b, it muſt alſo divide the Multiple hᷣe, in the firſt Equati- 
on; and it was ſhewn from the third Equation, that f divides 
d; and, therefore, / divides the firſt Step be + 4, or its equal 
4. Hence we have ſhewn. that / is a common Meaſure, for 
we have ſhewn that it divides both @ and 5. Nou, to ſhew 
that F is the greateſt common Meaſure, let us, if poſſible, 
ſuppoſe that a greater Number n is the greateſt common 
Meaſure. Then, by this Suppoſition, n divides both @ and 
b, without a Remainder. Therefore, ſince m divides a, by 
the Suppoſition, it muſt divide its equal bc +4; butm divides 
b by the Suppoſition, . it muſt divide its Multiple bc ; and 
as it divides @, and one Part of a, iz. bc, it muſt alſo di- 
vide the other Part d; *.* n divides d. And, fince n dwides 
, it muſt divide its equal de 4- f; but we have juſt _ 


* 
L - 


® 550, 


Numbers, if poſſible, | 


der; and we ſhall have another Fraction“ equal to fa 


other Part F alſo; that is, meaſures f, or m is contained 
in 7; which is abſurd, becauſe n is greater than F by the 


RE DVC TION of FRACTIONS. 


377. Caſe 8. To reduce a Fraction to lower Terms; 
1. e. to find an equivalent Fraction expreſſed in leſſer 


The Rule. Divide both the Numerator and Deno- le 
minator by any Number that will leave no Remain- 


the given one. And, in Order more readily to knoy 


what Numbers the Numerator and Denominator can s 
be divided by, the following Obſervations will many 
Times be uſeful. (.) If the Numbers are even, they I z. 
can be divided by 2 ; that is, ſuch Numbers as end in 


2, 4, 6, 8, oro. (2) If the Numerator and Denomi- 
nator have both g in the Units Place, or one ends in 
5, the other in o, they are both diviſible by 5. (3) 
If both the Numerator and Denominator have a W » 
Number of Cyphers (o,) on the Right Hand of the / 
Figures, cut off an equal Number in each; for that Wl + 
is dividing by 10, or 100, or 1000, &c. (4.) But, if | 
we cannot readily diſcover a common Diviſor, then I ,, 
we muſt have Recourſe to the Lemma in Article 575; i | 
and if, that Lemma will not diſcover a common Divi- W 
ſor, the Fraction is already in its loweſt Terms. b 

578. Example. Abbreviate or reduce . to lower 
Terms. | 

Solution. The Numerator and Denominator, hav- 
ing each 5 in the Units Place, are both diviſible by 
6: of 75 = 13, and + of 105 = 21; . we have 
reduced it to 2+ ; but this this may be further reduc- 
ed, for 4 of 16 = 3, and of 21 2 7. Hence 205 
= 43+ = +. . But, if we find the greateſt common 
Meaſure, the Operation will be thus: 


75)105(t 300 2802 15) 30 (2 
0 15 0 
9 | 9 Hence 


that 22 divides d, . it muſt divide its Multiple de; and fince 
m divides the Whole b, and its Part de, it muſt divide the 


Suppoſition. Hence m cannot be greater than 7; conſe- 
quently / is the greateſt poſſible. 


” TV We Ty OY 
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Hence the greateſt common Meaſure is 1 5 3 now 

75 ＋ 15 = 5, and 105 = 15 To reduced to i its 
loweſt Terms, the Fraction is +, as above. 
579. We have hitherto in theſe Caſes been treat- 
ing of abſtract Fratticns, or Fractions related to the 
ſame Integer; we ſhall now proceed to thoſe Cafes. 
which may be faid to belong to applicate Fraztions, 
or Fractions related to different Integers. _ 

Caſe 9. To bring a Fraction of a lower Integer 
into "Eg F raction *; a higher Integer, the lowelt In- 
teger having a known Relation to the higher, This 
js beſt explained by an Example. 805 

580. Example. Bring + of a Penny into tb Frac- 
tion of a Pound. This may be ſolved thus: A 
Penny being A of a Shilling, and a Shilling gs of a 
G 4of a Penny, as a Fraction of a , may be read 
3 of 4; of 2 of a /; which, brought'i into a ſimple 
Fraction by Cafe the 5th, will be u. But I think 
the plaineſt Method is to bring a / into 4ths of a 
Penny, or Farthings; thus 20 x 12 x 4= 960 Fourths 
of a Penny, or Farthings in a Pound. Conſequently; 
by Definition Art. 536, the Fraction is v of a L, as 
above, 

58 1. Caſe 10. To reduce a mixt Number, of 2 
leſſer Name, into the Fraction of a greater. 

The Rule. Reduce the mixt Number into an im- 
proper Fraction, by Caſe 2 ; then work as in the lat 
Ge. 

582. Example. Bring 2 tb + into the F raction of 
2 8b. 

15 

2 + By the firſt Method /s 2 of Ir of a C., 

2 the Anſwer will be 1 


. 

But, by the Method which I prefer, bring 112 6 
into half Pounds, that is, I 12 x 2=224 half Pounds in 
10 And 2 tb + in half Pounds is 5 half Pounds; 


X a 
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536. and conſequently, by the Nature of Fractions „ 1 


is the required Fraction of a C. 


583. Caſe 11. To reduce a Fraction of an Unit of 
a higher Value to the Fraction of an Unit of a 
lower Value. This is eaſily explained by an Ex- 


e. | 
384. Example. Reduce 5 of a Z into the Fraction 
of a Shilling. 

Solution. Firſt bring the higher Unit into Units of 
the lower, viz. 1 £ = 205 ; then, ſince our Fraction 
is 3 of a L, it muſt be alſo 4 of its Equal, viz. of 
205;*.*, ſince q of 20 may be repreſented ; 3 may be 


"737 
expreſſed 0X3, 


= of a Shilling. The ſame Me- 


thod and Reaſon 5 good in any other Inſtance. 
And thus much for Reduction of Fractions; we 
ſhall now proceed to Valuation, which might have 
been added as a twelfth Caſe, but we ſhall refer it to 
the next Chapter. 


2 — —_ 


CHAP, XLIIL 


Of the VALUATION of FRACTIONS, 


585. HO find out the Value of a Fraction of an 
higher Integer, in Integers of a lower 
Denomination. 

The Rule. Multiply the Numerator of the given 
Fraction, by the Number of Species of the next 
lower Denomination that are equal to one of the given 
higher Integer, and divide the Product by the Deno- 
minator of the Fraction ; and, if any Thing remains, 
multiply the Remainder by the next lower Denomina- 
tion, and divide by the Denominator of the Fracti- 
tion as before, until there be no Remainder, or we 
have brought it into the loweft Denomination. 

586. Example What is the Value of + of a Pound 


rling ? 


1 


Adptriox of Fractions; 307 6 
116 = 20 Shillings. 
x Numerator 3 
5)60(12 Anſwer 12 Shillings. 
O 


587. Take another Example, What i 
flee mp at is the Value 


1 C. is = 4 Quarters 


er. th 
7124 (3 
Remains 3 8 
x 1 Quarter = 28 th Quarters 10 


7) 84 (12 Anſwer 3 12 


| 0 
The Reaſon of this Rule may be ſeen in Art. 555. 
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ADDITION of FRACTIONS, 


DDITI ON of Fractions is the Find- 
ing of a Fraction equal to the Sum of 
two, or more Fractions, taken together. 

589. The Rule, If the Fractions are compound, 
bring them into ſimple ones by Caſe 3 and, if they 
have not the ſame Denominator, bring them into a 
common Denominator by Caſe 6. or 7. Then add 
their Numerators, and put the common Denominator 
underneath. | | 

590. Example 1. Add + and + and 4 together, 

Theſe, by Caſe 6, will be transformed to 33, 35, 
and 2523 . 10+ 15 +12 = 37 = the Numerator ; 
the required Sum = 44 = (by Caſe 3. of Reducti- 
on) 1 . 

591. Example 2. Add + of 4 and + of together. 

| X 2 By 


588. 


SUBTRACTION of FRACTI1ONS. 


By Caſe 5, : of ; = , ànd + of 1 and, by 
Caſe 7; k= £ ** I + 4=5 = Numerator, and ſo 
the Anſwer = . Or thus, by Caſe 6, + ane = * 
brought into one common Denominator, are t and 
1 z *.* 24 + 6 = 3o, and conſequently the Num = = 
4 but this FO, by Caſe 8, will = A as 
before. 

592. Example 3. Add 2 W + and 1 15 + rogethr, 
Firſt, 2tb +1tb=3tb; ; then gand +, by Caſe 6, 
may be changed to and £ Res and their "Sum = — 

the whole Sum is 3 IG . Or it may be ſolved 
thus, 2 W Landis th f, by Caſe 2, may os changed 
to and & ʒ and 4 and &, by Caſe 6, are = 34 and 33; 


che Sum of theſe 13 FELT == of 3 * = (b 


Caſe 3.) 3tb , as fiene but the firſt Method is 
ſhorteſt. f : | 

593. Example 4. Add 3, and 4, and of ; and x 
together. 

Solution. Firſt, adding the Integers 3 and 2, we have 
their Sum g; then the compound | Fraction 2 . 
by Caje the fifth, may be changed into the equivalent 
one r; next, and and. being reduced to one 
common Denominator, by Caſe the ſixth, will be 2. 


and e and £4; which we may now add rogerher, 
and their Sum will be — 2 5 2, and . the 
Sum of all the given F ractions = TE 


CHAP. XLV. 
SUBTRACTION of FRACTIONS. 


594+ | TJ AVING prepared the Fractions as directed 

in Addition, find the Difference of the 
two Numerators, and put the common Denominator 
under that Difference; and the Fraction, ſo found, 


will be equal to the Difference of the two given 
Fractions. 


595. Example 1. From ; ſubtract * Theſe,” by 


"Gaje o, are ch. anged into their Equivalents 2. and ; 
* » Rad 8 — 


er = 55 = the Difference 1ought. £96, 


p mn + Wadi .,Y Fd =_Q©Y 


SUBTRACTION of FRACTIONS. © © 

596. Example 2. From + ſubtract + of . 

Hee + of: = by Caf 6. Now 2 and -* wr, by 
Caſe 6, are equivalent w 2 and , Se =x5. = 
the required Difference. . 

597. Example 3. From + of a { ſubtrat- 2 * : of a 
Shilling. 

Solution. By Caſe the eleventh, 2 of ® {-=: 2 -Qf 3 
Shilling. Now 7 and + are by Caſe the ſixth = 
; the Ditievence IS er EDT” 
(by Caſe the eighth) 7 + of a Shilling =, by Caſe the 
80, © & 5-2 

598. Example 4. From 13 {+ ſubtract 10 5. 

Solution. Queſtions of the Nature of this may be 
ſolved by putting the mixed Numbers into improper 
Fractions, but eaſter by the following Method: 
The Fractions : and 2, brought into one common 
Denominator by Caſe the ſixth, are and 42 5 
we are now to ſubtract 10 42 from 13/ , and 
e the Operation now will ſtand thus: 


1 12ths 
13 6 
118 

2 IT 


10 from 6 we cannot, and *.* (ſee above) 10 from 
12, there remains 2, and the 6 makes 8 Tweliths 
of a %; now the 1/ (viz. the 12 Twelfths that we 
borrowed to make the Subtraction) being carried to 
the Column of Js, we have 131 — 11% = =2L and 
the required Difference == 2 K. = 25 

If the Reader underſtands Addition, „ theſe 8 
are ſufficient for Subtraction. We ſhall therefore 
only add under this Head, that Subtraction of Frac- 
tions is proved by adding the Minor and Remain- 
ler together, as in whole Numbers. 


vs) 


8 


310 : 


MuLTIPLICATION of FRACTIONS: 


CHAP. XLVI. 
MULTIPLICATION of FRACTIONS, 


599. D Y multiplying any Number, or Quantity, 
by a Fraction, is only meant the taking 

ſuch Part, or Parts of it, as the Fraction expreſſes. 

600. The Rule to perform Multiplication of Frac- 
tions is : If the Fractions are mixed, they muſt be 
firſt brought into improper Fractions z if compound, 
into ſingle. Then multiply the Numerators toge- 
ther for a Numerator, and the Denominators for a 
Denominator. | 

601. Example 1. Multiply 4 by 3. Here 3 x 2 = 
6 = the Numerator ; and 4 x 3 = 12 = the Denomi- 
nator ; *.* 4 = the required Product; but this may 
be reduced to lower Terms, viz. ==. See Caſe 8. 

602. Example 2. Multiply 2 + by +, and this Pro- 
duct by 2, and this again by + of g. 

Solution. Firſt 2 + = 4 by Caſe 2; and 2 = 4 by Caſe 


1; and 3 of 5 r byCaſe 3. Hence, we are now 


to multiply + and + and + and, & together; . by the 
Rule g; x I * 2 * 5 50 S the required Numerator, 
and 2 x8 Xx 1X18 (the Product of the E ee 
= 288 = the Denominator. Hence the require 
Product = er = (by Caſe 8) Hr. 

603. Example 3. Multiply 10 Yards, 2 Feet, 3 
Inches, by 2 + and f of 3. This is the ſame in Ef- 
fect, as if it had been propoſed to a Meaſurer to 
find how many Yards are contained in a Piece of 
Pavement 10 Yards, 2 Feet, 3 Inches long, and 2 
Yards, 1 Foot, 4 Inches broad; for the Kule,. ob- 
ſerved by Meaſurers, is, to multiply the Length, 


taken as an applicate Number, by the Breadth con- 
ſidered as an abſtract Number. 


Solution. Firſt, 1 Yard = 1x3 x 12 = 36 Inches, 

and 10 Yards, 2 Feet, 3 Inches = 387 Inches; „ the 

Length = Y of a Yard; and, bringing the Breadth 
EY into 
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into Inches, the Multiplier will be 32, Hence we 
are to multiply 3,27 of a Yard by 43, or, by Abbre- 
viation, by Coles, it is the ſame to multiply 4? of a 
Yard by ; . 43 x 22 = 946 = the Numerator, 
and 4X 9 = * = the Denominator; and. the An- 
ſwer = 245 of a Yard, = 26 4 Yards (by Caſe 3.) 
| = 26 Yards, by Caſe 8. 
f 604. Kiel in both whole Numbers, and Frac- 
tions, this Proportion holds good, viz. as one is 
to the Multiplicand, fo is the Multiplier to the Pro- 
duct. 
| 605. Hence if the Multiplier be leſs than the In- 
teger, that is a proper Fraction, the Product will be 
leſs than the Multiplicand. 

606. The Reaſon of the Rule for Multiplication 
of Fractions may be ſhewn from the 1ſt Example. 
For, if it had been demanded to multiply & by 2, it 
is evident at firſt Sight, that r would be the An- 
ler 3 but it was required to multiply by 5, that is, by 
the 4 of 2; and . the required Anſwer muſt be + of 
the Product 2.2: , chat is, IK Ir. 

X 4. CHAP. 


* Let m= the Enn = the Multiplier, p the 
Product, then m f p; and, dividing by m, we have f = 
bt „and n tas 1: u: 2 
| 1 184. 


* 
(8 che Truth of the Rule for r of r 


tions may be ſhewn algebraically thus: L 5 and = 7 be 


the two Fractions, whoſe Product is required; let FX 5 = 


b; hence multiplying the firſt Equation by D, — the ſe- 
cond by d, we ſhall get N= Da, and n=db by Art. 123; 
Nn * Ddab, and, dividing each Side of this Equation 56. 


N 
by Dad, we have 8 = +ab; but 4b S the Product of 5 + 108 


by * becauſe @ = nd and þ = 1 by the Suppoſition; 


D 
1 
B B 7 end 


$123: 


tion of Fractions. 


® 184. an Unit does not divide) therefore as d: 1 1: 7. Q E. D, 


Division of FRACTIONS. 


thet 

| | bee 

CHAP. XLVII. tier 

l | I ſeq 
Diviston of FRACTIONS. | der 


607. S Diviſion of whole Numbers ſhews how co. 
often one Integer is contained in another | 
Integer, fo Diviſion of Practions ſhews how often I br 
one Fraction is contained in another. th 
608. If the Numerator of any. Fraction be made 
x Denominator, and the Denominator a Numerator, ¶ th 
the Fraction, 10 made, is called the $0, owp of the N 
Former. Thus + is the Reciprocal of +. _ th 
609. In Diviſion “ as the Diviſor is to the Divi. I 
dend, ſo is an Unit to the Quotient (both in whole t 
Numbers and Fractions.) : 
610. To divide one Fraction by another, the Rule 
is: Having made the ſame Preparation as directed in 
Mul. plication, multiply the Denominator of the Di- 
viſor by the Numerator of the Dividend, for a Nu- 
merator; and the Denominator of the Dividend by 
the Numerator of the Divijor, for a Denominator. | 
Or, which is in Effect the ſame, change the Diviſor 
into its Reciprocal, and then work by Multiplica- 


611. Example. Divide 2. by 2. 


Solution. By the Rule, 5 x 3 = 15 = the Numera- 
tor; and 4 * 2 =8= the Denominator 3 and ſo 5 = 


— 


the required Quotient, 14 by Caſe the 3d. Or 
thus, the Reciprocal of the Diviſor * 2.184; and: x 


5 = (by Multiplication of Fractions) 3X5 2 "as 
before, 


612. The Reaſon of the firſt Method of Opera- 
tion, in the laſt Article, may be ey ſhewn : For 


there 

* Let n = = the Dividend, {= the Div oy q= hs Quo- 

ent; then 5 — 93 but this is the ſame Fs — ( becauſe 
( 4 I Eu 


*- 


Divis fox of FracTions. 
chere it was required to divide 43 by +. Now, if it had 
been required to divide + by 2, it is manifeſt the Quo- 
tient would be + of *, or , but ſince it was only 


required to divide by 5, that is, + of 2, it is evi- 


dent, of 2, org, muſt be contained 5 Times as often 
in 2 as 2 is, that is, r = the Anſwer, which is ac- 
„ cording to the Rule“. FP es n 
613. As to the other Method af Operation, as it 
brings out x * as the firſt does, if the firſt be true, 
this laſt Method muſt alſo. 
614. When the Fractions to be divided have both 
the lame Denominator, it is ſufficient to divide the 
Numerator of the Dividend by the Numerator of 
the Diviſor, or, which is the ſame in Effect, to ſet 
them like a Fraction, For by the Note to Art. 612. 
it appears, that the Quotient of > bys would be = 
615. Divide + by 4. The Quotient = 4. 
616. By duly conſidering the direct contrary Ef- 
fects of Multiplication and Diviſion, we have this 


£2 * There are many other Methods of ſhewing the Truth 
Jy RES aegis 6-4 
. of the Rule, one of which is: Let > be to be divided by = 


* of — * 
25 
- 5 

«©. 


g > ; 46: 00-3 
theſe in one common Denominator are . —ꝝ and — 


7 
* Mx Nd nD 


— * + 57 54 but theſe laſt Fractions, having one 


r common D<nominator, are in Proportion to each other as their 
0 Numerators, viz. as Nd: nD 5 557 . =; — — 
eee ge ess f. 25 
17»; ³ 
ö | Corollary. © Hence, if 5 was to be divided by 2 the Quo- 


le tient would be = the Numerator of the Dividend, divided by 
, the Numerator of the Diviſor, = - 


315: 


571. 


. + 108, 


§ $53» 
1184. 


U 23. 


— 


618. 1 TERE, as in whole Numbers, the ſecond 


The RULE of Tyrzt DIRECT in FRACTIONS. 


general Corollary : That it is the ſame, in Effect, to mul- 0 


tiply by any Number, whether integral or fractional, I; tb 
or to divide by its Reciprocal. For Inſtance, 3 x 4 Hand 
= 3 = or generally a x +=@ ＋ , each being (by  þ 


their reſpective Rules of Multiplication or Diviſion) F : 
| 3 ab * > a Fr 
= ab, allo * = Hence, any Thing _ 


that can be done by Multiplication, by taking the Re- I 91s 
ciprocal of the Multiplier, may be done by Diviſion; 
and, on the contrary, any Thing that can be done by I '? 
Diviſion, may, by taking the Reciprocal of the Di- 
viſor, be done by Multiplication. = 
617. We ſhall only add one Thing more under iſ 
this Head, by Way of Corollary, and that is, that, 
if any Number, whether whole or fractional, be t 
divided by a proper Fraction, the Quotient will be Il } 
more than the Dividend; but, if the Diviſor be an 


improper Fraction, the Quotient will be leſs than the 
Dividend: | 


6 


C HAP. XLVIII. 


The RULE of THREE DIRECT ix FRACT 10Ns, 


and third Numbers muſt be multiplied to- 
gether, and the Product divided by the firſt. But 
the Multiplication and Diviſion muſt be performed 
by the Rules for Multiplication and Diviſion of Frac- 
tions. Or the Anſwer, or fourth Number, may be 
found by this Rule, (which is the ſame in Effect :) Mul- 
tiply the Denominator of the firſt by the Numera- 
tors of the ſecond and third Numbers, for the Nu- 
merator ; and the Numerator of the firſt by the De- 
nominators of the fecond and third, for a Denomi- 
nator. $245 | 


619. 


1 * * * * 1 VI 3 — 


The Rur E of TäR EE in Fractions, 


619. Example 1. At 11. + per C, what is that for 
36 3? By Reduction of Fractions 1/. 4 =4 of af; 
and 3 4 D S of a b; and 1 C in the raction of a 
b A. Hence the Stating would be, if A 
: 41.377; 4th: the Anſwer. By Multiplication of 
Fractions 4 x + = 4&4 = ; and, by Diviſion of 
Fractions, ++ 454 = fazer = vx = by Abbre- 
viation gr of a C. = by Valuation 10 Pence. 

By the ſecond Method above-mentioned, we have 
112 X Z * 2= 672 = the Denominator, and 1 x 4 7 
2 28 = the Numerator; and *,* the Anſwer == 2,3. 
23 before. Hence plainly appears the Agreement of 
the two Methods. 

620. Example 2. Admit a Dog is purſuing a Hare 
that is 30 Yards a Head of him; and that, for every 
Yard the Hare runs, the Dog runs 2 + Yards: 


Quere, How many Yards the Hare will run, be- 


tore the Dog gets up with her ? 

Solution. In the Time that the Dog runs 2 4 Yards, 
the Hare runs 1 Yard, by the Qxgfiou; *.*, in the 
Time that the Hare runs 1 Yard, the Dog gains upon 
her2 + —1=1+% Tard; hence the 2ueftion will 
now be to this Purpoſe, if, whilſt the Dog gains on 
the Hare 1 4 Yard, the Hare runs 1 Yard, how many 
Yards will the Hare have run, when the Dog hath 
gained 50 Yards upon her, or, in other Words, hath 
caught her? Hence, 1 + being = 3, the Stating will 
be, as : :: Y: the Anſwer, which is thus found, 


2 X I X 50 = 100 for the Numerator, and 3x 1X . 


Sz for the Denominator; and . the Anfwer=-42 
of a Yard = 334 Yards. But, if it had been re- 


quired to find how many Yards the Dog ou run 
to overtake the Hare, the Stating would been, 


as 3: 2 :: : the Yards the Dog muſt run; . 2 7 
5X 50 = 500 for the Numerator, and 3 X 2 X* 12 

for the Denominator; and *,* the Dog muſt run £32 
of a Yard = 83 4 Yards. And the Truth of theſe 
Operations may be eaſily proved thus: By the Que- 
ſtion, the Dog muſt run 50 Yards more than the Hare, 


but 


115 


376 


10d. 1 gr. An, and this Fraftion may be abbreviated 
to 4. | 


622. YNVOLVE the Numerator for a Numerator, 


. Re CHAP. 


INVOLVUT ION ef Fractions. * * 

but 83 4 Yards — 33 3 Yards = 50 Yards, for 
Proof. 55 | 

621. Scholium. In the Rule of Three, Sc. in Or. 
der to avoid Fractions, as much as might be, we ge- 
nerally bring the middle Term into the loweſt Species; 
but, as the Learner is now ſuppoſed acquainted with 
Valuation of Fractions, he may many Times fave 
ſome Trouble by putting it down in the Species 
given in the Queſtion, if it be but one; and, if more I Ro 
than one, by reducing no lower, than the leaſt Spe- 
cies mentioned in the Queſtion; and then, when we Wy. 
have found the Anſwer in that Species, if there re- 
main any Fraction, we can by Valuation find its Va. 
lue, in the inferior Species. Take an Example. In 


Article 198. it was required to find the Value of 2437 MWg, 


1b, at 13s. per C. This ſtated will be, if 1 12 f: 
134. 21 24% b: „ 2282. 2% 
= 141. 25. PA, and by Valuation 2 of a Shilling N 
= 10d. 1 gr. £*,, and *.* the Anſwer is 14. 25 


CHAP. XLIX. 


INvoLUT1oON of FRACTIONS, 


and the Denominator for a Denominator. 
The Reaſon of this is evident, from Involution of 
whole Numbers, and Multiplication of Fractions. 
623. Example, What is the Square of + ? 
Solution. 2x2 = 4 the Numerator, and 3 x 32 
9 = the Denominator, and fo the Square of 5 = +. 


EvotuTioN of FRACTIONS, | 
for 
| © H A P. 1. 
A | 
re EvoLUTION of FRACTIONS. 
es; N 
th 624. 1. JF the Fraction, whoſe Root is to be found, 
Ve | is an immediate Power of ſome Root, 
2 formed as is ſhewn in Involution of Fractions) its 
re ¶ Root may be found by extracting the Root of the 
£ Numerator for a Numerator, and the Root of the 


: Denominator will be the Denominator, as is mani- 
keſt. ö 

2: But ſometimes the Fraction propoſed is not an 
immediate Power, but equal to ſuch a Power of the 
Root; then we muſt reduce the given Fraction to its 
loweſt Terms, and find the Root as above directed. 

3. But if it ſhould fo happen, that the propoſed 
Fraction, when reduced to its loweſt Terms, cannot 
have the perfect Root of both its Numerator and De- 
nominator found, then we may be aſſured, that it is 
xcither an immediate Power, nor an Equivalent to 
one; and in ſuch Caſe muſt turn the Fraction into 
\Decimal, and ſometimes be contented with an Ap- 


when we treat of Decimals. 
625. Example 1. Extract the Square Root of +. 


Solution. The Square Root of 4+=2, of 9 31 | 


the required Root is = . 
626. Example 2. Extract the Cube Root of 222 * 
: Solution. It does not admit of the true Root, as as it 
. ſtands here, but by Abbreviation it is = A=; now 
che Cube Root of 8=2; and of 125 =5; *,* the 
Root is . 


CHAP. 


proximation of its Root ; this we ſhall illuſtrate, when 
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Of Pos rr IONY by FR ACTIONS. 


CHAP. LI. 
Of Pos iT ION by FRACTIONS. 


627. IN Poſition, it may be obſerved, we always 

ſuppoſed ſuch Numbers as might avoid Frac. 
tions in the Operation; becauſe the Operation would 
be more ſimple, and the Learner was not ſuppoſed at 
that Time to underſtand the fundamental Rules of 
Fraftions. But, as ſometimes it may happen that 
ſuch Numbers are not eaſily thought on, perhaps it 
may not be uſeleſs to give an Example ſolved by 2 
fractional Operation. 

628. Example. Let it be required to give a Solutim 
to Queſtion 2. Art. 506. 

Solution. Here we put any Number, as 1 4, for a 
Share; then 4 Men muſt have 1x4 =4; the Cap 
rain 145, and the Boy 2, the Sum of 4, 1 2, and g, 
2 ST TIA SI 2. Now as A: 1d. 12 449% 

ET. = 37524. 35 as in Art 506; and the 
remaining Part of the Solution is the fame as in that 
Article. 

629. We think it needleſs to apply Fractions to 
any more Rules of Vulgar Arithmetic ; becauſe, if the 
Reader rightly underſtands what has been already 
laid down, he cannot, when Occaſion requires, be at 
a Loſs to apply it to any other Rule in common Arith- 
metic. 


M A- 
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r2 Containing DECIMAL ARITHMETIC, 

2. — 8 N — — 
the | C H A 5 I. 

1 NorATION of DR IMALS. 

to 

the . Decimal Fraction (from Decimus Lat.) is 
dy a Fraction whoſe Denominator is 10, or 
at 100, Or 1000, or 10000, Wc. For here 


th · W ve ſuppoſe any Integer to be divided into 10 Parts; 

and each of theſe into 10 Parts, making in the 

Whole 100 Parts ; and each of theſe laſt Parts into 

10 Parts, making in the Integer 1000 Parts; Sc. at 

Pleaſure ; and any Number of theſe Parts are called 

Decimal Parts, and are the Numerator of the Frac- 

tion, by which we would expreſs how many Parts we 
would ſignify ; and the Number of Parts into which 

the Integer is divided, is the Denominator. | 

2. Hence theſe Parts may be expreſſed as in Vul- 

A- gar Fractions; but, for the more ready Management, 
me Denominators are omitted, and only the Nume- 
rators 
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NoTaTtoxn of DeciMaArs: 


rators ſet down, with a Dot (.) or Comma (,) on 
the left Hand, to diſtinguiſh them from whole Num- 
bers; and there is no Neceſſity of ſetting down the 
Denominators, becauſe they are always known by 
their Diſtance from the Decimal Point (.). For, 

3. As it was neceſſary, for the better conveying of 
our Ideas in Writing, to fix on ſome Method, which 
ſhould be uſed and underſtood, by all Arithmeticians, 
for Writing of Decimals, the following is through 
Cuſtom become ſuch. Firſt make the Decimal Point, 
then, if the Number of Parts we would expreſs be 

arts of 10, or Tenths, we write immediately on the 
right Hand of the Point (.); but, if we would ex. 

reſs Parts of 100, we put the Figure denoting the 
Number of Parts taken, in the ſecond Place from the 
Point (.), reckoning towards the right Hand ; and, if 
there be no Figure already in the firſt Place, we ſup- 
ply the Vacancy with a Cypher (o); and ſo, if we 
would expreſs Parts of 1000, we write the Figure 
expreſſing them in the third Place, on the right 
Hand of the Decimal Point, ſupplying the Vacancies, 
if any, in the firſt and ſecond Decimal Places, with 
Cyphers (oo). Sc. 5 : 

4. Hence, it may be obſerved here, as well as in 
whole Numbers, that 10 of any Decimal Place makes 
an Unit in the next Superior; and therefore, if the 
Number of Decimal Parts we would expreſs conſiſts 
of more than one Figure, we write that Figure whoſe 
real Value is the leaſt, on the right Hand of the reſt, 
in its proper Place, and the others in a ſucceſſive Or- 
der from the right Hand to the left; for Example, it 
it was required to write 154 Parts of a Thouſand, 
decimally, we firſt conſider that the 4 is 4 Parts ot 
a Thouſand, and therefore by the laſt Article is to 
ftand in the third Place of Decimals thus, .004, and 


then, putting the other two Figures in the Places of 


the Cyphers, the Number would be. 154; for the 5, 
repreſenting 30 Parts of a Thouſand, is the ſame as 
Parts of 100, and, therefore, muſt ſtand-in the 


Place of hundrecth Parts; as muſt the 1 in the 


Place 


NoTaTIo0N of DEcitratis; ? 

Place of 10ths, becauſe it ſignifies 100 Parts of 1000, 
be 1 exit "1 

5. Hence it will be no difficult Matter to read 
any Number of Decimal Parts, when written as a- 
bove directed; for, from what has been juſt ſaid, it 
plainly follows, that the Denominator is 1 with as 
many Cyphers on the right Hand, as there are Dec i- 
mal Places in the Numerator; therefore, if we ima 
gine the Decimal Point to be a 1, and the Figures in the 
Decimal Places to be all Cyphers_ (o's), the Number 
ſo, formed to the Imagination, will be the Denomina- 
tor of the Decimal Fraction. 2 | 

Thus 23 will be read e as will .0125 be 2 5 
125-2 Tower. 1325.55 1 ez 200 13,4 1 12 . 
20-4 ==>. 05 3 {ops -005 = Jaws 06-.- 

6. Hence it is evident, that each Cypher to the 
left Hand of 05 Decimal Part (though Cyphers. in 


themſelves ſignify nothing, yer as they remove the 


Figures further from the Point). decreale ics Valve 
10 Times; and alſo thatCyphers, on the right Hand 
of ſuch Parts, do not alter their Value, beceuſe they 


increaſe the Denominator, in the fame Propcrtion as 1 » 


they do the Numerator; and therefore it is the ſame 


a 


n Effect as if they had not been fo augmented. 1 * 552. 


Thus 5 = 30, = .500, &c. becauſe ir = i = 
. „ 

7. We ſhall only remark further in this Chapter, 
that, ſince + the Value of Decimal Places increaſes, 
or decreaſes, in a tenfold Proportion, as well as whole 
Numbers, it is manifeſt, that (finite) Decimals may be 
added, ſubtracted, multiplied, and divided, after the 
ſame Manner as whole Numbers. 


F | CHAP. 


In our Marginal References, if there is 1 on the left 
of the *, it denotes the Reference to be the firſt Eſſay, and 
the Number on the right Hand the Article of that Eſſay; but, 
Where there is no Number on the left of the *, the Reference 
is always to be underſtood cf the preſent Eſtay. 


+ 4. 
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SUBTRACTION of Dreiu Ars. 


CHAP, IL 
 AppiTION of DECIMALS. 


E RE, Care mult be taken to put each 
Figure of the ſeveral Numbers to be added, 
under thi of the ſame Name, as Tenths under 


Tenths, Hlundredths under Hundredths, Thouſandths 


under Thouſandths, Sc. (as in Vulgar Arithmetic 


we put Units under Units, Tens under Tens, Ge. 


and this is eaſily done, by placing the Decimal Points 


of the ſeveral Numbers directly under each other. 


Then find the Sum as in Addition of whole Num. 
bets. 
9. Example. Add 4. 72, 87.123, . 057, and 2.3 
together. The Numbers, truly placed, appear thus: 


3 4.720 
he's or thus Ys 
AG 2.300 


Sum 94. 200 Sum 94.200 


$ that the whole Sum is 94 and (. 200, or which is the 
ſame) . 2 of another. 


„ * n * —— 6 
* 2 3 


. 


SUBTRACTION of DECIMALS. 


10. TAVING placed the Numbers ,as directed 
in Addition of Decimals, ſubtract as in 


a Subtraction of whole Numbers. 


11. Example. From 17.3 ſubtraet 2.837. Place 


the Numbets thus: 


17. 


i 


4 5 c =" pa Q,H © - == ww ;. » 


the 


* Mvi.T1ipLicaTion of Dectmats: 


J. 2 oC 1-08 Mod: 

{2.857 RE: 1 2.357 
Difference 14.443 Difference 14.443 
—— — 18 | 9 
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© MULTIPLICATION F DECIMALS. 
12. IN Multiplication of Decimals, we multiply as 
in whole Numbers. , But from the Product we 
cut off, or ſeparate, by the Decimal Point (.), as 
many Figures, counting from the Left towards the 
tight Hand, as there are Decimal Places in both the 
Multiplicand and Multiplier. And, if it ſhould hap- 
pen that there are not as many Figures in the Pro- 
duct, as there are Places in both the Multiplier and 
Multiplicand, that Deficiency muſt be made up by 
placing Cyphers to the right Hand. | 
13. Examples. Multiply. 3.14 by 2.5, 23.01 by 
33-17, and :253 by o. 23. See the Operation. 


3.14 33.17 253 
2.5 23.01 023 
. 759 
„ 38 
7.850 634 003819 
763.2417 


14. All that is neceſſary to. be here ſhewn. is the 


Trath of the above Method of ſeparating the Deci- 
mal Places in the Product; and this may be done by 
obſerving, that both the Multiplicand and Multi- 
plier may be conſidered as Vulgar Fractions, proper, 
or improper z thus, let 2 f (708 taken as a 
whole Number, be denoted by N, and let D= the 
Number of Decimal Places in the Multiplicand, then 
is true Value, repreſented as a Vulgar Fraction, is 


3 : Now let the Multiplier be repreſented 
Va 8 


I with D, o's 


323 


324, ConTracTtons inMurlTIPLICATION of DECIMALS, 


in the ſame Manner by 


: — 3 and, by Mul- 
1 with d, o's 
tiplication of Vulgar Fractions, the Product = 


N x Nn xn 


— — — ** FAIT 
*1*67 1 with D, o's x I with d, o's 1 with D 4, 0's; 


therefore, by the Nature of Decimal Notation, we 
muſt cut off D + 4 Places for the Decimal Parts, in 
the Product N x n. 

15. As there are ſome uſeful Contractions in com- 
mon Multiplication, ſo there are alſo in Multiplicati- 
on of Decimals; and ſuch are the following: 1. 
When it is required to multiply by 10, 100, 1000, 
Fc. it is only to remove the Decimal Points as many 
Places to the right Hand as there are Cyphers in the 
Multiplier. 1 

16. Example. Multiply 32. 1341 by 1000. 

Anjwer. By placing the Decimal Point 3 Places 
to the right Hand the Product is 32134. 1; and the 
Reaſon is evident, for the re- The common Way 
moving the Point (.) 3 Places 32.1341 
to the right Hand is decreaſ- * 1000 
ing the Denominator 1000 prod. 154.100 
Times, by the Nature of Deci- 25 ct 
mal Notation; and decreaſing the Denominator is the 
{ame in Effect as multiplying the Numerator. Or 
tae Reaſon will eaſily appear by comparing it with 
the Operation by the common Way in the Margin. 

17. Caſe 2. When large Decimal Numbers are to 
be multiplied by each other, it is many Times un- 
neceſſary to have all the Places of Decimals in the 
Product, that would ariſe from the whole Operation; 
becauſe four or five Places are ſufficiently exact, 
tor moſt Purpoſes; for which Reaſon, it will be ute- 
ful to explain a Method of ſhortening the Ope- 
ration, by retaining, in the Product, ſo many Places 
only, as we ſhall at any Time think exact enough 
for our intended Deſign ; and ſuch is the fol- 
lowing, diz. Put the Units Place of the Mul: 
tiplier under that Figure of th: Multiplicand, whole 
Place you are willing to keep in the Product; then 

| write 


Ss. Cox rRACTIOxS MULTIPLICATION of DEGCIMALS,) ge 


1. write the Multiplier, in an inverted or retrograde Or- 
der; and, in multiplying, begin always with that Fi- 
= | gure of the Multiplicand, which ſtands directly over 
chat of the Multiplier which you are going to multi- 
3: ply by; remembering to add in the Increaſe, or Car- 
re nage, that would ariſe from the two next Figures, 
n (wore they to be multiplied) that are to the right 
and of that Figure, which you begin with in the 
\- Multiplicand; alſo remembering to let the firſt 
i- Figure of each particular Product ſtand directly one 
1. under the other. TS 
18, Example 1. Let it be required to multiply 
34.321711 by 3.12321, and have only four Places of 
Decimals in the Product. Here we put the Units 
Place of the Multiplier 3 under the fourth Place of 
the Multiplier 7: | | 1 
34.321711 
Multiplier inverted 1232.3 
543217 x 3 1629651 
54321 * 1, +I = 54322 
428422 K 22 10864 
543 XK 3, T1 1630 
54x 2, +1= 109 
81 1 5 
169.6581 _ 
In the fecond Multiplication, becauſe 7 x 1 = 7 


o nearer to carrying 1 than o, we add-in one; and, 
n. in like Manner, in the other Products: 19 5 
ho | 34.321711 

iF — — 
, 514321711 ; 
e· 108104 3422 

e 1629165133 
es 1086443422 
>h 543211711 

l- 1629651133 

l- 169.6581[1101231 


je By comparing the foregoing Contraftion with the 
en Operation here worked at large, the Reaſon of that 


| 
| 
| 
| 
| 
| 


LY CONTRACTIONS in MULTIPLICATION of Dzc1ars,) Co 


Method will plainly appear; for the Figures to the right || M 
Hand of the Line are omitted in that ſhort Method, 


and the Operation inverted, the laſt anche Produs Ge 


here, being the farſt in that. thi 
9. Example 2. Multiply 231.312 by 21.32, and th 

5 only 3. Places of Decimals in the Product. Fi 
The contracted Way 408 common Way in 
231.3121 231.3121 a 

Multiplier inyerted . EAA 
| 45626242 46261242 ta 
231312 69393ʃ63 in 

69394 N we: L. F 

4626 45626242 1 

4931-574 e | | 


* 20. Nane Multiply 432.12 by o, 85, and 
have only the whole Numbers in the Prod ad. " 


By Contraction, .. By the common Method : 
0432.12 b 432.12 n 
' 587.0 Theinverted Multiplier, & _ 0-765 Wt 


n | | -2j16060 
35 THEO TELE 34156096 WW: 
IRIS 
330. og 3391-21, 21420 


21. Multiplication of Decimals may alſo be con- 
tracted, * without inverting the Mulciplier, by the 
following Rule, viz. Phe Multiplier and Multipli- 
cand being placed as in their natural Order, Ns 
the Number of Decimal Places in both the Factors, 
deduct the Number of Decimal Places that you in- 
tend to keep i in the Product; and then cut off as 
many Figures as remain from the Multiplicand, 
counting from the right Hand towards the Left; but, 
if there | is not a ſufficient. Number of Figures in the 

| Multi- 


NM B. As ſome Figures of the product are omitted in 
theſe ContraQons, the Products cannot be proyed by caſting 
e es, | 


4. 


Sinner, mg 


ConTRACTIONS?1 MULTIPLICATION of DEC1MALS. 


Multiplicand, cut off the Defect from the Multiplier. 
Then multiply the Figures to the left of the Line of 


Separation, by the firſt Figure (to the right Hand) of 


the Multiplier, remembering to add the Carriage 
that would ariſe from the Multiplication of two 
Figures to the right Hand (which muſt be alſo done 


in the Multiplication by the other Fi gabe) and ſer 


down the Product. 


Secondly, in Multiplying: by the ſecond” Figure 
take in one Figure more of the Multiplicand; and 
in this Manner proceed, dach Time taking in one 


figure more of the Multiplicand, and writin the 
Units Place of each particular Product directly un- 
der the Units Place of the ſuperior or 3 
Product. 

Note. In Order to prevent forgetting} what Fi- 
gures of the Multiplicand and Multiplier we are at 
ny Time me to, it may be uſeful to dot as we 
proceed. An Example, or __ will make mo in- 
telligible. : 

22. Example 1. Multiply: ah; 321711 by 4 24s 1. 
and have only four Places of Decimals in the Pro- 
dt. | 

Here are 11 Decimal Places in boch the Multi- 
plicand and Multiplier, and we are only" to have 4 
in the Product, we have 11 — 4 = 7 Places to 
be cut off in the Multiplicand. 


* 


«2 „ „ „ „ 


54. UT 
3.12321 


| 5 X 
211 #6 cmd Aw den, „ e 
1630 = 543 * 3, + 1 carried 
"| 10804 = 5432 x 2 
54322 =54321x1,1 for neareſt Car. 
10629651 = 543217 x 3 
169.6 6581 | | 
23. Example 2. Multiply 43-212 by O. 78 5. and, 
have only the Integers in the Prod 
14 Here 


327 


328 


Po 
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Here being 6 Places to be 043.21 
cut off, and only 5 Figures Pao oh 
in the Multplicand, all tige é 
five muſt be cut off, and one 9 3 N olr puts 
Figure from the Multiplier. es Miro GEE 

Whoever compares this Method of contracting 
Decimal Multiplications with that before delivered, 
will plainly ſee, that they are in Effect the ſame. We 
have given both Methods, that the Learner make 


Uſe of that which he likes beſt. 


PIT 


wy as i... 9 — 


„ * * 


„ Oy 
Drvisron of DreIMAI s. 
24. IN Divificn of Decimals, take the Diviſor and 
Dividend as whole Numbers, and divide as 


has been already taught in Diviſion of whole Num- 
bers; but, if there are not ſo many Decimal Places in 


the Dividend as there are in the Diviſor, that Defect 


is firſt to be ſupplied by annexing o's to the right 
Hand of the Dividend; in like Manner, if the Divi- 
ſor, conſidered as a whole Number, cannot be taken 


once out of the Dividend, allo conſidered as à whole 


Number, we mult firſt add as many Cyphers (0's) to 
the right Hand of the Dividend, as will make the 
Dividend, taken as a Whole, greater than (or at leaſt 
equal to) the Diviſor. And the annexing theſe 0's 
cloes not alter the Value of the Dividend, as appears 
by Notation of Decimals; but only prepares it for 

the Operation. | 
Having found how many Times the Diviſor is con- 
tained in the Dividend, both conſidered as whole 
Numbers, we muſt now ſee, how many of the Places 
in the 8 muſt be Decimal Parts; and this we do 
by the following Rye, viz, Mark off in the Quoti- 
ent as many Places of Figures for the Decimal Part, 
8 | as 


Divisiox of Drciuars.! 


as there are Decimal Places in the Dividend more than 
in the Diviſor. The Reaſon. of which will eaſily aps 
pear ; for, by Multiplication .of- Decimals, the De- 
cimal.. Places in the Multiplicand plus the Decimal 
Places in the Multiplier, are equal to the Decimal 
Places in the Product; and, by the Proof of Di- 
viſion, the Diviſor, multiplied by the Quotient, is 
equal to the Dividend; therefore, the Decimal Places 
in the Diviſor plus the Decimal Places in the Quo- 
tient are equal to t he Decimal Places in the Di- 
vidend; hence, by ſubtracting the Decimal Places in 
the Diviſor from both Sides of this Equation, we 
have * the Decimal Places in the Quotient equal to 
the Decimal Places in the Dividend minus the Num- 
ber of Decimal Places in the Diviſor. 

NM. B. When it happens that there are not ſo ma- 
ny Places of Figures in the Quotient, found by the 
Diviſion, as there muſt be Decimal Places in the Quo- 


tient, that Deficiency muſt be ſupplied by placing 


Cyphers to the right Hand of the Figures. 

Note. If, after all the Figures in the Dividend have 
been taken down in the Operation, there be a Re- 
mainder, we may continue the Diviſion by adding 
Cyphers, each Cypher added giving one Decimal 
Place more in the Quotient. A few Examples will 
better explain this, than more Words. | 
25. Example 1. Divide 763.2417 by 33.17. 
6 33.17) 763.2417 23.61 
1129 6634. » 0 


9984 

9951 
3317 
3317 


ES. 


26. 


Divisiox F DecrMALs;. 

bg oy ite Divide n ASH” 
| 0059 T 

<7 *d. oh #98 5e s 


#7 of | 
: a © 4 1 2144 6 . Nie 7” To 711 
5 3 ; ” : ; * 11 
4 2 TT 4h «4 £4334 © 4. 4 . „ 
KI to 10011 20 [ 1 tt; 
, 4 : g 5 
z 4. 


La tn Zn: 5819 e gb. but, 


„ 


fince by che above Rule there muſt be three Decimal 
Places in the Quotient, we add a Cypher (o), on the 


left Hand of 28, and then, putting the decimal Point, 


the Quotient is . 023. Theſe two Examples. are the 
Reverſe of two in Multiplication of Decimals. n 


27. Example 3. Divide 18.73 by 3172. 
Here, becauſe we cabnot take 3152 out of 1573 


once, place a Cypher on the right Wane 1" then the 
Operation: will ſtand thus: 
EET 5-73 


43795 det eee 
"20420 | 
28948 
75 10 
15860 4 
2860 


R 15 


* we may continue on the en at Pleaſure, 


by annexing an o each Time; but, firſt, we muſt take 

Notice, that the 4 in the Quotient muſt be . oo4; 

becauſe, at that Time, there were three Places to be 

cut off. 
28. Example 4. Divide 1 by 3. 

1. 0 Sc. ad a in fitum. Hence it is 

3) 90 33 evident, that ſometimes it will 

happen, that we cannot get 

the exact Quotient by Divi- 

——— ſion of 5. a 

the Diviſion may be continu- 

2 ed, till the imperfect Quoti- 

x ent may differ in Value from 
the Truth, leſs than any aſſignable Quantity. 


29. 


Ne 


WW CTY RXwmowyw 


ConTrAcTiONS in Diviion of Decimals. 
29. Example 5. Divide 3.4172 by.34172. 


34172 7 2 10 Anſtwer Io, a whole Num. 


— 


e O ; 
That 3.4172 +.34172 = 10, is alſo plain from 


331 


Notation; for it is evident from that Rule, that 3.4172 75 


is 10 Times. 34172. RE 
30. 6. Divide 22 by. 54. f . En 


54 e (ee, | Ee. continually 340. 


* 
* . - 


7 IS 
216 EDS 
400 \ 
378 
"2 ov 


We have here made Uſe of the, long Method of 
Diviſion, becauſe, we wpuld, be, underſtood by fuch 
Perſons as know no other Methad. - 

31. We ſhall now proceed to the moſt uſeful 
Contraction in Diviſion of. Decimals, ug, When 
it is required to divide by 10, or 100, or 1600, c. 
it may be done by only removing the Decimal Point 


as many Places to the left Hand as the Diviſor con- 


tains Cyphers. 7 . 
32. Example. 543.17 Divided by 100 is = 5.4317, 
found by only removing the Decimal Point 2 Places 
to the left Hand. The Reaſon is evident, from the 
Nature of Notation of Decimals. _ | 
33. This may alſo be applied to dividing by any 


Number of Tens, Hundreds, or Thouſands, c. 
Example. Divide 316.4 by 50: Firſt 316.4 divided 


by 10, by removing the Point, is 31.64 ; but, ſince 


we are to divide by 5 Tens, the Quotient mult be + 
of 31, 64 = 6.528. the Quotient required. | 


CHAP: 
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. a 1 
> 40 * C L # v 
#. Tait. | 24 * * 


7 * 
. P 11 \ ' F \ SIR _ , 2 
= | | C H P vI. . a f % 7 
. . * . 


bo * REANETION: £ 8 FR ACTION: 
% DECIMAL- ones, er nden Lan) 


ks 


34. cb 1. 


8. 200 i E. £7 
reduce a Nallgas) Fradtion to its 
equivalent Decimal Fraction, (or 
near it.. Divide the Numerator by the Denominator, 
by Diviſion of Decimals*. Be 


35- Example 1. Change T into Demel Fraction, 


. 25 Anjwer ic =-25, 


& 0 


36. Sins. Change + 4 into be Fraction. 


3 2. 0 33 Here it is evident there will al- 

2 ways be 1 remaining, and . the 
10 exact Value of cannot be ex- 
We preſſed by aDecimal Fraction, but 


. 
Gan oem 


— 


| may be expreſſed nearer than any aligned, Quantity, 


for à = 33333333, Cc. ad bine, —— 


In Decimal Operations we omit taking Notice 
of the Remainders, as inconſiderable. 


1. Example 3- Put 15 0 6d. 4 into the Decimal of 
2 400 3 Here 


0 bong Rule may be add en thus : 


Let * any Vulgar F faction, d the Decimal iN merator | 


DE then, Per Notation of Decimals, * 3 


m 1000, &c. 


A 36. — multiplying by m, we get a =* . this multi- 


+ 156. plied by 1000, Cc. gives a X 1000, c. = 4 FI which; di- 


t + * 108. vided by m, gives — — — 1 d. Q. E. D. 


= 


hk > Shea Mac 1 


RzpverTi0n'sf Decimals 


Here enn nent Yo 36 n ne 
* Loe, nei 153.64. TL 1 2d 
X 12 27] 4 4+ * 12 10 (1 Ii 1 ©. 11517 
v— or . wt 1 24 4 num 
. 1510 186 Gino 
r Ai e i i nN ch be 
— 59>} Hiv biss on 
112960 Farthings. 745 ' 25 eig d 
—— 8 ' 


= the Farthings i in 135 6 d. 2 184 Gd? * in the 


Fraction of a /, is 22 +22, hich we mull now put we 
2: Decimal e why thus: 844. „ir gin. 


11 M2 


. 00 ba dene Si t 200 f 4: Mayyerd 
672 1 1 2 | ama; OT | 
730. Anil a 1 nd d 
ie þ Lis E oo U whe vent 
580 £ * £2 g 4 
— Anſwer . 776041 very near the 
400 Truth, Arden ne Tub 
9384 only 64 
160 96000000, for 
96 6 
— 776041 + —————isthe 


exact Quotient; whence it follows, that if, when we 


have carried on the Diviſion ſo far as to produce 5 or 


6 Places of Decimals, there is {till a Remainder, that 
Remainder may be omitted, as too minute to cauſe 


any Error great enough to make i it regarded, in he | 


common Purpoſes of 11 
38. The Reaſon of this Caſe may be eaſily es, 
independently of Algebra ; for our adding Cyphers 
tothe Numerator, and dividing by the Denominator, 
is in Effect the ſame, as multiplying the given Nu- 
merator by 10, or 100, or 1000, Cc; and *,* the 
Quotient will be 10, or 100, 03 1c00, Ge. Times 
6 | as 


x * 
— ——4ä4ä ñ ̃— — 
on 


4234 


” 4 


 Rebvertbk F Protmmais, 
as much as it w ould otherwiſe have” Been, and - + 
the Numerator will be ifdcreaſed in the ſame Propor- 
tion as the Denominarer, chat is, as the given De- 
nominator is to its Numerator, ſo is the Decimal De. 


nominator to its reſpective Numerator ; and, conſe- 
quently, the Decimal Fraction thus found (if there be 


1 * 552. no Remainder) will be — to the  Vulgar Fnac. 


tion given. Q, E. D. 

= 2. To change Thing? F raction into a 
Vulger F raction. This is dohe by only Writing the 
Berit as a Viilgar Fraction, by writing down its 


Denominator; which Fraction, ſo wtitten, may be ab- 
breviated, if it is not in its loweſt Terms. 


40. Example. Change .25 into a Vulgar . 
Firſt, . 23, written as a Vulgar Fraction, is 5; 
by Abbreviation 4, found by dividing both 2 par 
100 by 25, the Quotients being 1 and 4 reſpectively; 
which, it is manifeſt, is the true Anſwer, for, as 1 is a 
Fourth of 4, ſo is 25 a Fourth of 100. 

41. Caſe 3, To find the Value of a Decimal Frac- 
Won. Multiply by the Number of Units in the next 
lower Detorhination. 

42. Example t. What is the value of Coal ? 

7776041 
11. 20 Shillings 


| Killings I 1 3 | 
1 x Sun 12 Pence 


HERD 65.22 49840 
14. 2 4 Fatthings 
OT rf 
by ram 999360 
nſwer 15s + Very near, bein bot £4844 of 
e, * a 


1 
712 


95 
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Revverion of Drei Fanchions: 
43- een ee is) the Yale, 06 931913 
of.s (BY ar odors i) e lemimat] 
931913 Man dt3 10 55 1169 3or; 
4 e 909, J. 5 
„ Fil — 011811 141 
2 « x7 Ares — 44 wh A 1 
m 1736 VF — 28 5 O 
1 10 KE od —ů — * | | 
(4170 u a. {C1 5824216) . — —— 
Af i160 __ 0 0 2 Irs © 


Ts ane i=": 


2 Dpa bid: 0199 
ith] —= 16 | ; 
WT}, = | | F * 

—— —— 178 5 Ty ' 


(1 112245536 1 lng vdt-== > 11 
Gass ; nHoihurd bangle a7 to 
A 


n 0 13 L406 ich 


Bald 150 959% 
Anſwer 3 grs. 20th. 568. 1547 309536 0 17 
2016.6 oz. nearly. 
We need ſay nothing concerning the Reaſon of 
theſe Operations, it being manifeſt." 

44. Caſe 4. To reduce a Vulgar Fragen into a 
Decimal one, ſo that the Decimal found, though it 
be not exact, may yet want leſs than any aſſigned 
Fraction. Reduce the Vulgar Fraction to a Decim my 
Fraction by Caſe 1, carrying on the Diviſion, til 


there are as many Decimal Places in the Quotient, 


as the Dame of the wann F aeg bas * 


* 0 


* 4 
* 


- 
n 
' 
S 
„ 
3 1 
+. 
! s, 
? 5 
1 
| þ 
i . 
. 4 
bf 
cn 
* 
* 
* 
* 
0 
* 
* 
Fi 


RB rio of -Dzcrmat FnAcrious. 
© $5: Ewmple. Let it be required to reduce + to 4 
Decimal F raction, ſo that the Decimal Fraction Kay 


- . of the true Quotient. 
N 666 The Denominator of the aſſigned 


Fraction has three Figures, and .. 
666 is the required Anſwer, 40. 


20 | cording. to the-above/Rule; and it 
18 18 evident, that 666 does not want 
—— ** of the Truth; for it wants on! 
20 2 of an Unit in che laſt Place of De- 
18 cimals, vin o. e 


— Vhich it is manifeſt ws leſs than +7. 


46. The Reaſon of this Rule will eaſily. appear thus: 
Let a = the Number of Figures in the Denominator 
of the aſſigned Fraction; d = the n and » = 


the Remainder ; then it is Plain, that. is a (proper) 

Fraction of an Unit in the laſt Decimal Place, which 

Unit is in its real Value en. 1 25 8 which is leſs 
1 with a, © 

than the aſſigned Fraction ; 6 this Denomina- 

tor is greater than that of the aſſigned Fraction, and 


the Numerator of the aſſigned Fraction. cannot po- 
ſibly be oa than that of this, which is 1.) Conſe- 


quently Jof ———+ muſt be leſs alſo, for it i 


1 with 4, O8 


- 
| * 
1 
4 { 


leſs. — : 
Jeſs that 5 


47. Reduction of Decimals ard of ſome 
Compendiums, we ſhall now proceed to give the moſt 
uſeful ; and firft, by the Help of Decimal Tables, 
ſuch as the following, the Reduction of Money, 
Weights, and Meafures will be much facilitated « As 
to the Method of conſtructing theſe Tables, who- 
ever is acquainted with what has been already treated 
of, cannot be ignorant of it; for which Reaſon, we 
ſhall omit giving needleſs Dircctians. 5 

5 The 


ww Vw —_— e 


The TanLies, 
Table I. of Money, I Table II. Troy Weight, 
11. the 2 | | r Ounce the incoger: | 
Farthings — | Grains FF 
"$38 901048 1 0020833 
2 : 0020833 | N. 0041666 
ee 3 00625 
reno , if #.....{9093333 
x Foo4r666 || 5 0104766 
8 0083333 8 JI 0125 : 
3 925 | Vo in 0145333 
4 Jox66666 || "8 (0166666 
8 ; 0208333 - | '01875 
© © Forts n 020833g 
7 0291666 Ft "0229166 
ii, 62, 
99 foz7s || 13 [0270833 
ie: 41 0416666 | 14 _. [0291666 
11 10458333 _ I 
Shillings Bg „ 0333333 
1030S... -4 If 7 [0354166 
2 [1 E 
ee 
125 4˙29 20 - [9416666 
6. > 3 21 - 194375: 
7 pas | 22 (50458333 
. OO ah | * ' —ͤ— 
10 5 The Table of Penny- 
11 85 weights is the ſame 
12 ftr | as theShillings in the 
13 ˙65 3 5 
14 77 | | 
18 [˙75 | 
16 |, 4 
17 85 11 
18 . | 
19 i 95 * 2 | 
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Table III. 


Weight. 1tb the Integer. 3 


Drentet TABLE 8. 


Avoitdus 


Qrs. of a 


Dram. 


| [00097656 


N 


"= 90195313 
222225 


. 6. $8: 


5 
O oY G +» © E 8 8 
8 N +: 5 - a 


2 


© - 


A 
—— < > 


; -00390625 


 FOO7812% 


3580 01 171 875 


15625 
01983125 


0234375 
e 


03125 


403515625 


10 ſ·og390625 
11 J 04296875 
A 

13 05078025 
14 . | 9540875 
_15_ 195859875 
Ounces | | 
4+ => ToÞ25 
ol 12 5 | 

38866873 

= * 85 CO 

| 13125 
. — 

75 4375 7 

2 RN. 5 | , 
9 56285 

10 e 626 

11 687 

12 wm 

13 8125 

1+ '875 

ec  V997S 


—— — cy. — [D c!ʃàE oo - —— 9 - ——— — * - 
* 


able IV. 12 


3360 — ——— — — — — ↄ 


/ T 
W 
| Ounces | 


eight, + Crhe Integer: 


1428571 
1517857 
1607142 
51696428 
11785714 
1875 *. 


Dres. Tanzs * 73 


Pound, [ Table VII. Liquid 
22 496428 i rer 1 Gallon 
23 [2053571 || be Integer. 
24 Fl 2142857 | fs. 0 4. 8 5 
23 ert $232 142 | int. 1 4 
WE $$10714 if A 0 Pasa 
Quarters | | 11 ASIDE. 
e Ein. « aj 
2 | $ Deo : -125 O1 
1 ' TEE © 0. 
— 1 q 
Table V. Long Mea -[ 3 [375 ©; 
ſure, 8 Integer. x1 43 
"Tiches f by 2 0 0 1 — 
I; 5 | 32 . 
— 85 Þ+ 33333 | | 02 225 2.01875 o2 
a 2816 466666 Table V III. iR. Mea- 
3 25 I fure, 1 N . the Integer. 
43333333 | ris | is — 
£22 £5804* 166666 RS das. 
6 co | A 2 der [90398 
wolf He 
83333 G F 
8 J 5666666 | D 
Kedog ö S8 2g: i {004812 
10 1145333833 | * 135 * 0156625 
Ae : 666 6 : 
L410 x 8 i Pecks and ! FE in Bhi" he 


Table VI. Cloth Mes 
ſure, 1 Yard the Integer. 


Nails 


. 


062 * 
3 Ven 


125 

1875 | 

| | 

5 5 
75 


ſame as Quarters of 


Pints, and Fints in Li- 


| 002739726 
[005479452 


| -oo8219178 
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340 DectMar TABLES, 
ID Days | | Minutes 12 a 
endet -oiogg8g0k | $ 1333333 
. 41229 -01 269863 2 &Y 15 2 
6 016438356 10 '* [1666666 
« Ss 019178062 10 : 444999505 
. i 32:40 
8 . 8 | þ 
ws oy I} 40-- 6666666 | 
2 44 
er A 1.2 44333333 
10 |.  PREFIFFE® 1 Seconds | 2447. hs 
20 05479452 | 3 "0002777. 
30 [98219178 | 12 e e 
49 ese, 5 eee 
„ 
60 164383555 5 * |dorgf88 
LED þ19178062 70 6015666 
80 219 7808 9 Nr 10019444 
90 2465/53“ 8... [9022222 
1 [27397260 || % Oe 
— 54794520 10 © (0027777 
200 82191780 [ 20 0 55555 
Table X. Of Time, 1][ 30 9083333 
Hour the Integer, ol 40 Stift 
for Minutes of Mo“ „f __ 
tion, Cc. 1 n 5 138888 
. the Integer. | | „ 04044 2. 
Minutes: | 7 La 
"Wa. eee | 
2 10333333 | | 
33 4 
4 (0666666 [| 
5 0833333 | 
6 'I | 
9 1166666 


_ 
- 


A 


2 


TABLE. 


\ 1 ; 


% 
9914 


TABL E, ſhewing the Number of Days, from any Day 


341 - 


in any Month to the ſame Day of any other Month. 


—_—— 


From 


To 


IT -- 6.” 
: 


JTanuzry | February March 


Apa | May | 


June 


"Feb. 31 4 


March 59 


April 90 


March 28 


May 120 


June 151- 


Oct. 242 


Nov. 273 


Dec. 303 


Sept. 212 | 


| 


Jan. 334 


Feb. 365 


June 61 
July 91 


Sept. 153 


yy 3s 


[June 3 1 }July 30 
July 61 Aug. 61 | 


— 2 


Sept. 92 


Aug. 122 


Sept. 123 


Odd. 122 


OR: 183 


— 


Nov. 214 


Oct. 153 


Nov. 184 


Nov. 153 
Dec. 183 


Dec. 214 


Jan. 214 


Jan. 275 
Feb. 306 
March334 


365|April 365 


Dec. 244 Jan. 245 
Feb. 276 


Feb. 245 
March27 3 


May 365 


March3o04 
April 335 | 


April 304 
May 334 
June 365 


From 


Lnge 


tem. | October | Novem. | De-em. 


1 Sept. 31 


Oct. 31 


Oct. 61 


. Nov..92 
— ———— — 
Dec. 122 


Nov. 61 


I 


April 274 | 


Jan. 153 


Feb. 184 | 
Machz1zl 


Jan. 92 


> 163 [Marchig! 


Nov. 31 
Dec. 85 
Feb. 123 


April 1 92 


May 212 


April 243 N 


June 243 


Dec. 30 
Jan. 61 


an. 31 


eb. 62 


Feb. 92 


[March 90 


Marchi 2 


April 151 
May 181 


Tune 212 


July 242 


April 121 
May 151 | 
ure 182 | 
july 212 


June 273. 


July 273 


Net. 
June 335 


July 365 


. Aug. 334 
(Sept. 365 


[July 303 


Aug. 304, 


Sept. 335 


Oct. 365 


Though this Table is not a Decimal One, yet its Uſe is ſuffi- 


cient to ap 


ologiſe for our inſerting it here. 


N. B. As this Table is made for ſuch Years as have 365 
Days, when it is Leap-Year, and the Month of February 


comes in, we mult add t to the 


this Table, Ll 


Z 3 


Number of Days found by 


4. 


ug. 243], 
Aug. 273 25 274 
ept. 304 - 394 | 
OR. 334 2 335 
Nov. 365 Dec. 365 
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RE DUcTION of DECIMAILIS by HTP of TABLES. 


48. Caſe 5. To put Money, Weights, and Mea- 


ſures, into Decimals by the Help of Tables. This is 


beſt illuſtrated by an Example. Let it be required to 


2 put 155. 64. into the Decimal of a? i 


5 Shillings -= 75 
+ — rſt. 1 A = 1 
. Farthing = = l 
* 155. 64. 197; = -7760416 of a C. 
See Art, 37. mmm 
49. Caſe 6. 10 find the Value of a Decimal Part of 
Money, eight, or Meaſure, by the Help of De- 


cimal Tables. An Example will ſhew the Method bet- 
ter than a Multitude of Words. * What! 's 
i the; we of 93191 g0f (5 


39% 931913 
i . 5 


. nas 4819730 
By Table 4th. 2%. i 


5 Remains 0033416 
| * | "=; 12983452 


N it appears, "RY 931913 of 1 C. Is very 
nearly = = 3975. 201b,-60z. 


50. Caſe 7. To find the Value of any Decimal of 


— al. A out either Tables or Pen. 


Here we only conſider the firſt three Figures after 
the Decimal Point, rejecting the others as inconſide- 
rable in common Affairs. We mentally multiply the 
Figure which ſtands in the firſt Place after the Point 


© by 2, and the Product will be the Shillings, if the 
Figure in the ſecond Place is not 5 or greater; but, 
if it be 5 or greater, then 1 is to be added to the 
Number of Shillings already found, for the Number 
of Shillings Ta Then take the Exceſs of the 


Figure in the ſecond: Place above 3, or the Figure it- 
ſelf, if it be not 5; and this Figure, conſidered as 
ſo many Tens as it contains Units, together with 22 

1 


"a 


fd. = Fr. 9 


a ot 


* 9 WO VI. 94> ow. 


Repverion of DECIMALS vithout TABLES or PEN. 


Figure in the third Place, conſidered as ſo many Units, 
will expreſs the Value of the remaining Part in Far- 

things, if it be not above 24 but if the Number is, 
or exceeds 23, one Farthing muſt be deducted. And 
thus we ſhall obtain the Value of the Decimal, true 
to a 1 $0008 which is ſufficient for moſt Purpoſes 
of ie. | | 5 | 
961. Example 1. What is the Value of 776 of al? 
Here, the Figure in the firſt Place 7x 2 14, and 
14 + 1 (becauſe the Figure in the ſecond Place is great- 


er than 5) is 15 Shillings. Now, the Figure in the ſe- 


cond Place being above g, its Exceſs is 7—;=2, which, 
being placed on the left Hand of the Figure in the 
third Place, is 26 ; but, this being above 25, we deduct 
I, viz. 26 — 1 = 25 Farthings = 6d 4, and fo the 
whole Value is 155. 6d. + very near. . 
52. Example 2. What is the Value of . 545833 of 


al? | 


Here, taking only the three firſt Figures, we have 
5453 and g, the firſt Figure, x 2 = 10 Shillings; and 
the two laſt Figures are 45, from which deducting 1, 
we have 45 —'1 = 44 Farthings =114, and fo the 
given Decimal = 10s. 11 d. fere. | 

The Reaſon of this Rule may be ſhewn as 
follows: Firſt, a Pound Sterling being = 20 Shil- 
lings, u of a ( = 2 Shillings; . twice the Figure 
in the firſt Place (or Place of Tenths) is Shillings. 

Secondly, 454 is by Abbreviation = 4 = 1 Shil- 
ling, . in the ſecond Place (or Place of hundredth 
Parts) is = 3 Shilling; and therefore, if the Figure 
in the ſecond Place is ſo great as 5, one Shilling muſt 
be added to thoſe found f 

ly, ſince 5 in the ſecond Place is = 1 Shilling = 48 
Farthings, it follows that 1 in the ſecond Place is = 9 
3 Farthings; (for as 5 48.3! 1:9. 4,) which, to avoid 
Fractions, we call 10; (but, 10 being + of a Farthing 
upon 10 too great, the Rule will require a Correction, 


and, what the Correction is, ſhall be ſhewn preſently), 


and therefore, the Figure in the ſecond Place, if lets 
than 5, or the Exceſs above 5, if greater than 5, is 
2 4 con- 


rom the firſt Figure. Third- 
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RepucT10nof DEciMALs without TABLES or PEN, 


conſidered as ſo many ten Farthings as it contains 
Units. ; | | . 
Fourthly, one in the third Place, by Notation, 
ing =:3%»+ of a /, and 1 Farthing being = 445 
of a /, the Figure in the third Place will be nearly = 
ſo many. Farthings, but ſomething leſs, viz. 45 — 
Ted (by Subtraction of VulgarFractions) 
by Abbreviation, +45 of a Farthing too little; and, 
ſince the Figure in the third Place cannot be greater 
than 9, the Error, occaſioned by taking the Figure in 
the third Place as Farthings, can never exceed , 7555 
of a Farthing, and therefore may very juſtly be omit- 
ted, as not worth Correction. * 
Laſtly, we now come to the Correction above. 
mentioned, where we have ſne wn, in the third Part of 
this Article, that, though we conſidered the Figure in 
the ſecond Place as ſo many ten Farthings, yet each 
Unit in that Place was but 9 3 Farthings; and fo 
make it + of a Farthing upon 10 too great, . as + of 
a Farthing : 10 :: 1 Farthing : 25 Farthings; hence, 
if the Farthings amount to 25, the Error would be 
a Farthing, for which Reaſon, we have directed in 
Article 50. to deduct 1 Farthing, when their Number is, 
or exceeds 25, And now we have ſhewn the Reaſon 
of all the Parts of that compendious Rule. 
54. Caſe 8. To put Shillings, Pence, and Farthings 
into the Decimal of a Pound Sterling, without either 
Tables or Pen, true to three Places of Decimals. 
The Rule. Imagine a Nought (o) on the right 
Hand of the Shillings, and then take the Half, 
which Half, if but one Figure, is roths; if of 2, is 
1ooths; and the Decimal thus found will be the Va- 
lue of the Shillings in the Decimal of a £. This 
being done, turn the Pence and Farthings into 
Farthings, and take them as Thouſandths of a /; (re- 
membering, if they amount to 24, to add 1) and the 
Decimal of the Shillings, and of the Pence and Far- 
things, being collected together, will be the Decimal re- 
quired. 3 
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| e Rol xz of Turzr DinRecT by Decrmals... 2 


55. Example 1. Find the Value of 1333. 64 2inthe 
Decimal of a /, to three Places of Decimals. 

Firſt, 15 Shillings, with an o on its right Hand, is 
150, Half of which call. 78. And 64725 Farthings, 
which being above 24, we add one, calling it 26 Far- 
things, or. 026; and .75 + .026 = -776 for. theDe- 
cimal required, 


56. * Put 105. 114 into the Decimal of 
af. 

Here, 105, with an o on the Right, becomes 100, 
Half of which is 50, which is 105= .50 of aL. 
And 114 being = 44 Farthings, and 44+ 1 (be- 


cauſe above 24 is) = 45, which is 114 = .045 of a 


{, and conſequently 105 11d =.50 + 045. . 546 of 
a L, true to three Places of Decimalss. 
The Reader, by. comparing theſe Examples with 
the Examples in Caſe 7, will eaſily ſee the Reaſon of 
i Operations; this Caſe being only the Reverſe of 
at. 
57. Having now given the moſt uſeful Caſes of Re- 
duction, ſuch Readers as are well acquainted with them, 


will find very little, if any Difficulty, in applying De- 


cimals to any Rule of Arithmetic. However, for Ex- 
ample Sake, we ſhall proceed to IE Rn r to a 
few of the moſt uſeful Rules. 


HA. vn. 
of the APPLICATION. of DECIMALS. .t0- the 
RuLE of Tuzze DIRECT. 


8, Few Examples will plainly ſhew the Method 
: A of appl 2 Decimals to this Rule, without 


the Help of any . Precepts. 
Example 1. What comes 6C, 1Qr. 14th to, at 
24 165per C? Solu- 


26 


- 
* 


Ee at 251d + per Ell? 
Yd 


235 14 , in the Decimal of a (, is = 106240 


The Rviz of Pixter PaoroRTION by DECIMALS, 

'$elytion., By Reduction of Decimals 1 Qr. 14th, in 
the Decimal of a C, is 2 375 0f a C. very near, and 
ſo 6 C. 446 = 6. 375 C; and 165, in the De- 
cimal of a „. 8, 4 _ * do 1 Hence 


tho Storing will be, 2 


* . — . 3 = „le CFR» >. 2 
If 1+ 2.8: : 6.375 | D . 
40 HTS a 2, 2.8 | 207%. een 
3 Io 1 
Js? 89151 TG” "127 | ; 
lee, 12. 8 — 7 OTA, 


\., .or 60t7) 47175, 
12 this = by e Arithmetic, Article 


| 191. of the firſt, Eſſay. 


59. Ex 2. What come 7 Yards of Linnen 


„ 
An Ell 2 1 which in Decimals i is 1.25; and 


n, Dn me 145 *: Oo. 106249::7 10% 


ann 12 7,48 "Ti 
5 5 dee e - : x, BT . 5949 
Anſwer, .5 5949 of WY 1187 
= (by Reduction of De- 1128 
cimals) 105 10d 3, See 624 
this folved by common 8 500 
Arithmetic in Art. 192. * 
in the firſt Eſſay. - ** 
ny. 


bo. Example 3. | 
A May-pole there was, whoſe Hei oht I would know; 

The Sun ſhining clear ſtraight is work I did go: 
The Length of the Shadow, upon level Ground, 

een, -five e when meaſur'd, lend: 


1 A 
* This Ale I believe was firſt 3 in one of the 


Monthly Entertainments for the Year 1711. 


Ln mw 


„ & Hh ©a = 


2 


1 


S 
7 


IC 


The RuLz of DIR EO PROPORTION by Dectuars. 


A Staff I had there, juſt five Feet in Length 
The Length of its Shadow was four Feet one Tenth: 

How high was the May-pole, I gladly would know ? 
And it is the Thing you're deſir d to ſhew. 

Solution. It 1 - evident, —__ there are two Poles 
ſtanding upright on the Ground, and their Heigh 
be as 2 2 + their Shadows mult alſo be as 2 d 55 
for a Pole, being twice as high as another, muſt cer 
tainly caft a Shadow twice as on: And, if th Ratio 
of their Heights be as 3 to f, t at of their adows 
will be as 3 to 1, or in the ſame Ratio with their 
Heights, for the above Reaſon, &c. Conlequently, 
as 17 Length of the Shadow of any Thing is to. its 
Height, ſo is the Length of the Shadow of it 
Thing to its Height. 

Hence the above Queſtion may be Nared this: © 45 


'Shadow Height ShadowW-ã—2⸗—Wſd A 


Feet N. Feet nog 0 q : 
If 47; 85 a 4 of 
| 3 

JE yes (75.06 2683 ver 


Anſwer. The Height of 
the May-Pole was 79.268 bo 
Feet, which is 79 Feet 3 
Inches and a little more. 


any a 


91. 95 5d + = A's Share. And .189497 x 16 = 


* 
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FELLOWSHIP. _ 


— 
* bs ſ i 4 - 


61JPELLOWSHIP mens how 10 divide a 


4 Number into any Number of Parts pro- 


portional to other given Numbers. In Vulgar Arith- 


metic, we gave a Definition. not ſo general as this. 

62. As the firſt and ſecond Terms continue the 
ſame in all the Statings, it will be many Times the 
ſhorteſt Method of Solution to divide the ſecond Term 
by the firſt, and reſerve the Quotient as a common 
Number which, being ſeparately multiplied by the 
third Number of each Stating, will give the An- 


ſwers for each reſpective Stating-. 


63. Example. Suppoſe 4 Men, 4, B, C, and D, 
trade in Company; A put in go; B, 16; C, 28; 
and D, 18. 105; they gained 20. 135: What was 
each Man's Part? _- 

Solution. Firſt 50+16+ 25+ 18.5 = 109. 5 the 
feng Stock put in; hence the Statings would ſtand 
thus: 8 ; 
| [ J. J. 


As 109. 5 20.75 :: 50: A's Share. 
109.5 : 20.75 :: 16: B's Share. 
109.8: 20.75 : 25: C's Share. 
109.5 : 20.75 2: 18.5: Di Share- 
Now, 20.75 ＋ 109.5 = 189497 S the common 


Number. Hence, .189497 „ 50 => 9.47485 = 


3 


* The Reaſon of this will eaſily appear, for, if four Quan- 
tities, a, b, c, d, OR that is, as 4: ö 1 c: 4, 
5 


— 1 WM — 
e voogyage a” 5 n fav 


1 1.23. 


SIMPLE INTEREST by Dzciuars;. 


#6; L. 5. d. 
3.031952 = 3 © 70 gere and 189497 x 18. 5 
1 614. D 
= 3. 5956945 * 10 ien =D'sShafe, and 
Bs. {+ THY Wr':s . s ” +. 4 PC" 


| * * 25 84.737425 = 4 14, $4 = C's Share. 


+908 2 Proof, 9.4748 e 952 ry ray = 
3-5056945 = [5-29-9987 8 c r nearly = 
[20.75 the whole Gain. 
9117 itt 277i foto wA(Akeiins at! "64 
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2 
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— 
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SIMPLE!INTEREST. 


64. O find: the Intereſt, Multiply the e Principle 
by the Time, and that again by the Rate; 
the laſt Product will be the Intereſt required. A 
Lear being che Integer for the Time, and eng Found 
the Integer for the Money. 
6g. By the Rate, in che laſt Aich, ed he 
underſtood to mean a — ch of the Rate 
per Cent. per Annum; or, which is the ſame Thing, the 
Intereſt of 11 per Aunum. Thus, if the Intereſt of 
100 for 1 Tear be 5 l. that- of 1“ for the ſame 
Time is. og of a Lear; and, if the Rate per Cent. - 
Amum be 6 1, that of 11 for a Tear is 06, Sc. for 
as 


2 


7 5 22 4 — 1015 1 ag 8 1 
_ "TheReafon'of this „al will plainly appear thus: Let 
S the Intereſt of 100% for 1 Vear; f the Time in Fears, 
>= the Principal; then- veNumbers (in common Arith- 
metic) the Numbers vin Kad e: 

5 5 "+ 

1 70 * 1 25 e 

N | © 19 990. . * 

the third Place, and - 8 Tie rl rg 


(for by Multiplication of Fradtions *= x — 5 


is the ſame as the above Rule. . E. 2. 


*. 


CoMsound InTrresr by DzerMals. 


as 100]: 51 f: 1): 0.951; and 2 100Þ: 5 
\ 172 5.061. . D Je 


66. Example. What is che Intereſt 8 100 br 1 


Feat; and 40 Pays, at 5 per Cent. per uu? 


Solution. Here, the Intereſt of 100 for a Year 
being 11, che Rate is 765 of al; and, the Decimal 
of 40 Days being 105389, the Time expreſſed Deci- 
maliy is 1 Tear 1109389: Henee by the above Nut, 
1.109589 x 410.5 X.05 = 22. 7743 f = 221 155 
543. See this worked by common Arithmetic 1 in the 


rnb, Chap: —— omen rmny 


Pd 
- 
4 2 » T ; — 
* a. ts. * . w 7 


** 


CC HAP. e 
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67. AISE the Amount ofi x! for one Year (at 
— zeihe given Rate of Intereſt) to the Power 
. Index is ihe Doh by-theTime;cand this Pow- 


* * an hv at Ln vired 


2 "70M — What witt 8 75-64 amount 
Wears,” at's per 'Cort. per mum? 
- :180/a80n. The Rate per Cent. per An being ol, 


the Amount of 11 in DENT exe”: is e ir had 
101 JW do. 11265 i- £ 407 51 Tr, A been 


a *% 
41 


* To PA the Reaſon of this Rule: * a = the 
2 a for I Tear. It is evident, that as 1: its 
ear r any ether Principal: its Amount in the 

ſinge a may be conſideted as the Prin- 
2 for = ſecond Veat, it will be, as 1 2 4: az the 


ount in two Years ; now ͤJjẽ ; b the P 
e 


m J L ears, « &c. hence ar of 1 £ i in Years will 
en d by 2 #; and, putting = the \Principal, 


it is plain, that as Tf: the Amount of 52 7 ny Time, 


% d other Principal: its Amount in the fame Time's" * 
1:0 l 2 2.5. 


1 the Amount of 


FvoroeTion byDicrnars, 


been 4 / per "Cent per Amum, tie Amount of 11:would 


have been 1.04/; if at 6½ the Amount would be 
106%, Se), fl 

be raiſed 1c the third Power, (the Time being 3 Tear.) 
Now. 1.0 K 1-05 x.1.05"=t.157625 = 4:04Tailed 


to the” third Power = the Amount of 11 in "three + 


Tears; . 1.157625 x 219375, 5 ex- 
preſſed Decimally) 243.3753 l N 8d = 
the Amount which was to be found. See this work- 
fl by Vulgar Arithmetic, in the 224' Chap. of the 
firſt Eſſay. 5 ont 
Note, We intend to treat more largely af Intereſt 
hereafter. eee 
ee 0 
by —ͤ——ů—— 
| I 
C H AP, HT. 
UB? olg © Op 
EvOLUDION. | OS : 


Hv ore | : 
bo MoH it frequently - ns, that the 


4 — — 


mber y hoſe Root we are fo extract, does 


found by Decimals, either exactly or approximated, ſo 
35 to differ from the true Root; leſs than any given 


Quantity 4 C 
In extracting the'S 


S 5. =, 
©» = — 4 \ 


E 


quare Root, every 10 of Cy- 


phers that we laune g, or Necimals that are annexed 
to the whole Number, will give ne Decimzl in the 
Root; (becauſe it is known from Evolution fir, dom- 


1 


mon Arithmetic, that therę Will-be as many Figures 
in the Root, as there are over the given 
Number; and, by the 36th Chap. of the fixſt Eſſay, 
in the Square Root the Dots are over every other Fi- 
gure beginning with, and gounting from the Units 
Place.) And, in extracting.- the Cube Root, every 


three Cyphers that we place r every three Decimals 


that are annexed to the give Namber, will give one 


«. 


explained 


ence, by the above See 1 mult 


Decimal Place in the Root, &c. This will be better 


\ ; «; 
5 * > 
* 


xo vrion ty Decinats: 
NE w a few Examples than by a great Num- 


| _—_ Examples. Let it be required to extract the 
Square Root of go, and of 1.1025; and the Cube 

ps Root of 1.157625, of 30, and of .010648 ? 
The r will * ſufficient Explanations 
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! 300 Triple Square . 

30 1 Triple Quotient 

3 5 330 Diviſor 

r 5 F 1 _ New Reſolvend 

35000 New Triple ba: * 

OL 191202 mo New Triple e 1 

e "703. o0 New Diviſor 

4353 * 5 SF 
1500 = 3 0 X B 

30 = Triple Square 
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* | 391g 
-n 3500 Reſolvend 
be 
2700 2700 Triple Square 
1s. 90 Triple Quotient 5 
2790 2790 Diviſor 151852 LF” 
1=Ix1- 


90 = Triple Quotient x X I 
2700 = Triple Square 
re; ols, . 228 
8 f 1H 0 Ablatitium. we! bv 
' 209000 = New. Reſolvend, 

and in this Manner we 

we may proceed at 
Pleaſure. 


b exact. 


2648 Reſolvend 


1200 Triple Square 
60 Triple Quotient 


1260 Diviſor 


4822 
120 60 Xx 2 
1200= Triple Square 
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EquaTion of PAYMtnTs the TRUE Way, 


CHAP, XII. 


EqQuATION if Paymtnts the TRUE Wav. 


a E Reader may remember, that in Equati- 
on of Payments, in the firſt Eſſay, we en- 


71 
gaged to give a true and new Theorem for ſolving 
this Rule, which we ſhall now do in this Place: 


But firſt we muſt obſerve, that, in a juſt Solution of 


this Rule, there muſt be an Equality of Gain and Loſs; 


and it is manifeſt, that the Gains of the Payer muſt 
be occaſioned by his keeping the Debts after they-are 
due, and fo muſt be equal to the Intereſt of ſuch 


Debts; for the Time they are kept in his Hand 


after they are due; and, on the contrary, his Loſs 
muſt be occaſioned by paying ſome Debts before they 
are due, which Loſs muſt be the Diſcount of thoſe 
Debts, for the Time they are paid before due : And 
therefore, when theſe Gains and Loſſes are equal, 
there cannot, in ſtrict Propriety of Speech, be ſaid to 
be either Gain or Loſs, occaſioned in paying the Sum 
all the Debts, at ſuch equated Time. 

72. To find ſuch equated Time, for the Payment 
of two Debts, the Theorem is, * Multiply the Debt 


_ firſt payable by the Rate of Intereſt, and divide the 


- Sum 


The Inveſtigation of this Theorem is as follows: Let 
a = the Debt firſt payable, m = its Time when due; d= 
the other Debt, and ? = its Time; r = the Rate of Intereſt, 
or the [Intereſt of 10 for 1 Year; t — m; x = the 


* 1.48,£quated Time before the laſt Payment; mens — = the 


Time from the firſt Payment. Hence, ar xs —x = ars 


+ 64. —@arx = + the Intereſt of a Debt for —x Time; and as 
41.186.1:7:x:Þr x the Intereſt of 1 for x Time, 1 in 


x Time would amount to 1 +r x; and fo the preſent 
Value of 1 + 7 x paid, x Time before due, would be 1 {; 
or, which is the ſame, the Diſcount upon 1 + r x Pounds 
dr x 
[+75 


== the 
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Sum of both Debts by this Product; and from the. 
Quotient ſubtract the Time betwixt the two Pay- 
ments, and take Half of the Remainder, which Half 
we call the reſerved Number. Having proceeded 
thus far, divide the Diſtance of Time 5 5 the 
two Payments by the Rate of Intereſt; and to the 
Quotient add the Square of the reſerved Number, 
and extract the Square Root of the Sum; from which 
Root ſubtract the reſerved Number, and the Remain- 
der will be the equated Time of Payment, before the ; 
laſt Debt would have been payable. Note, The Integer 
for the Time is one Year, 
Aa 2 3 
S the Diſcount on 4, for the Time x, the Time it is to be 
6 d i x e 5 
e eee 
_ tiplying both Sides by x r*, we get ort —=arx X 1+rx 
Ar but ar -r XI (by the Operation , 1. 56 
in the Margin, is) = ars — ar ars — arx | 
77 — ar n, „ ars — rr ITI 
e * =? 
and, by adding arx 8 + wn es A 1 1. 23. 
art x to both Sides of this Equa- — Oe 
tion, we have ars ara x2 + — 11. 22, 
dex ＋ arx— ara s x; which divided by y gives as = \ ar * $ 1.108. 
ds + ax — art; but ara + dx + ax — arsx may be 
expreſſed thus, arx2 + d+ a a Xx, and «+ 45 = ars 1.23. 
+ 4d +—ars x x, and, dividing by ar, we ſhall have 
4 We d + a — ars g 


3 + x x3 which may be otherwiſe ex-** 1.108. 


paid before it is due; ars - arx=® 


_—_— 


"Hi d + a as 5 
preſſed thus, 7 = x2 — —_— — X x, e 8 12 7 
and — 229 | now, to have a more ſimple Expreſſion, let 


| | | 4 A 
2184. — 5, or 3 2 Half e's — — (this We 


758 | | | 
dall the reſerved Number, above ;) then, by writing 2 6 for 
c ＋ | 


OO a? ts we have = = a +286 x; and, by adding 5 to 


each Side of this Equation, we ſhall have — = h=++ a +++ 1. 22. 
| 23 
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73. Example. Let it be required to ſolve the Queſtion 
in Equation of Payments, in the firſt Eſſay, by this 
Method ? 3 

The Operation will ſtand thus; The Sum of both 
Debts is 200 J. + 205]. = 4051. ; and the Debt firſt 
due 2001. x (by the Rate of Intereſt) .05 = 10, and 
405 ＋ 10 = 40.5; and 40.5 — 1 (the Time betwixt 
the two Payments) 39.5; and 39.5 2219. 7 r = the 
reſerved Number. Now (the Diſtance of Time be- 
twixt the two Payments) 1 . og (the Rate of Inte- 
reſt) 20; and 19.75 x 19.75 = 390.0624 the 
Square of the reſerved Number; and 20 + 390.0625 
= 410.0625, the Square Root of which is 20.55; 
and 20.55 — 19.75 (the reſerved Number) = 0.5 of 
a Year, for the equated Time from the laſt Payment; 
2 Years — .5 of a Year = 1.5 Year from the Begin- 
ning, or the equated Time, is in the Middle of the 
Times of the two Payments; fo that the Debt firſt 
payable, viz. 200/, will not be paid according to this 
Solution until + a Year after due, and; therefore, the 
Payer, by keeping it half a Year longer in his Hands, 

ains +a Year's Intereſt of 2000. = 51; and, by pays 

ing the ſecond Payment 2057, + a Tear before due, he 

loſes the Diſcount of 20g J. for a half Lear = 5. 

and, hence, his Gains would be equal ro his Loſs, and; 
therefore, this Solution is true; and, conſequently, that 

: given in Vulgar Arithmetic, and all others differing 
from this, are falſe, as is there hinted. wy 


CH AP. 


2 bx; butx+b * 77 2 x* + 2bx + K, ſee 

* 
® 1, 452. the Margin; - „* „„ 

And, by fibtradting ö froin each Side of — 

this Equation, we have the required ＋ * 
1 5 | ob ab$+b 
Theorem ST ba: —b=x.(D,E.1, 2 +2 xb + 4 _ 
and 9. E. D.) the Half of * _ 2 being 


. 


REBATE or Discount. 
He, HE 5017 794g 
209719108 O17 NO" 15.25! ni 200 


RrBATR er Discoux r. 
pref find the preſent Worth, or Money that, 
being paid in Hand, would ſatisfy the Debt, 
this is the Rule? : Divide the given Debt, by the 
Product of the Rate into the Time, plus . 
Note, By the Rate, we mean the Intereſt of 1 J. for 
1 Year; and the Integer of the Time is 1 Year, -- 


357 


75. Example. What ready Money will pay off 


a Debt of 210. 105. due at the End of 2 Years, 
Rebate being made at the Rate of 5 / per Cent. per 

Annum £2 | 
Solution. Here the Rate is . og, which, multiplied 
by 2 the Time, gives . 1 for the Product; and .1 + 
1= 1.1 for a Diviſor : Now the Debt 210.5/. 1.1 
= 191.363 J. = 1917. 74% 3d. + = the preſent Worth, 
or Money, which, being immediately paid, will ſatisfy 
the Debt. Ang, if the Diſcount be required, then 
2101. 10. — 191“. 73: 3d + = 194, 25. 8d3 = 
the Diſcount. --See this worked by common Arith- 

metic, Art. 351. of the firſt Eſſay + | 
76. Hence it appears, that Decimals are of great 
Service, even in common Buſineſs; though, for the 
moſt Part, Qusſtions in common Buſineſs, as in Buy- 
ing and Selling, are more readily worked by common 
Arithmetic ; and no Rules can bè laid down to direct, 
A 3 when 


* Let p the preſent Worth, which may be conſidered as a 
Principal put out to Intereſt ; r = the Rate, t the Time; 
d = the Debt, which may be conſidered as the Amount, 
Then prt the Intereſt of p, and + prt +4; and, divid- 


d 
mg by 77 Þ I, We r L \ 


1. 108. 


REBATE or D1iscounT. 


when it is beſt to uſe the common Methods, and when 
Decimals; for it requires much Practice to make a 
proper Choice ; but the chief Value of Decimals is 
not in its Application to common Arithmetic, but to 
Menſuration, and other Geometrical Purpoſes, Ge. 
of which, in the proper Places. We ſhall now put 
an End to this Eſſay, believing, that, if the Reader 
underſtands what has been here ſaid, he cannot be at 
a Loſs to apply it to any other Part of. Arithmetic; 
and in our Opinion thoſe Authors who ſpin out their 
Works to a great Length, by a Detail of Things, 
do not only miſpend their on Time, but alſo that 
of their Readers. Fat 365 
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puts in 24/7 B p 


the whole Gain was 12% of which C had 
Share 3 whence, C's Stock in Trade and che Gain 


of 4 and g may r. found: Required the 


pry A the Sum their Gains 7 
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OR Ns, Anil hither erciſe, PR have 
thought proper to add the following Nala, 
* uouſly propoſed. 


eſtton.1.. Three Men, A, B, and cee ina Pug 


C-puts. in is forgot; however, it is 


is 


Method . Eu 144 

Salutien. Firſt, 120 —3 W e 
Gains of A and B; and 2 224 f. le 4256 L= 
Sum of the Stocks of A — this Stati 
as 4 and B's Gain : 4 and B's Stock 564 2; 
Gain 5/7 : C's Stock 40L. in, as the Sum 4 
fs 
— 


Stock 24: his Gain 30; and :; Bs wk 
B's Gain 445 or B's Gain may be ochermiſe 
being = = 7 — 31 = 41. 

Queſtion 2. Suppoſe two Mien trade in Company, 
whole Names are John and William; and that John 


put in 120. * Be William 192 French Livres; 


a 4 they 


| MisczLLANEOusS QUESTIONS. 


they gained 101, of which Jobn had for his Share 67: 
Quære the Rate of Exchange at that Time per Livre? 
Saolution. The whole Gain 101. — Jobn's Share 61. 
= 41. = illiam's Share; hence as John's Share of the 


Gain 6/: Jobn's Stock 12 1:: Villiam's Gain 41: 


William's Stock 8 0; hence 192 French Livres = 8 { 
Sterling; ., as 1.92 Livres: (8 L or) 1920 Pence :: 
1 Liyre : 0 Pence; that is, the Rate of Exchange 
is 104 SicYing per Livre, or, which is the ſarpe Thing, 
304 per 1 Crown of 3 Livre. 

Queſtion 3. Suppoſe 3 Men trade together, and that 


A and B put into the common Stock 36%; B and 


72 CL, and A and C 64; and gained in all 12 L;: It 
is required to find their reſpect.ve Stocks and Gains ? 
Solution The Sum of 561, 521, 64{ = 192“ 
= twice the whole Stock, becauſe each Partner's 
Stock is twice included in this Sum; conſequently 
192 { => 2.= 964 = the whole Stock; and the whole 
Stock 960 56% (the Sum of A and B's' Stocks) 
40% = C's Stock; and 96 -— 64 L (the Sum of 
A and C's Stocks) = 32 = Bs Stock; alſo, the 
hole Stock 96% — 72£ (the Sum of B and C's 
Stocks) 240 = As Stock. Now, their reſpective 
Stocks being known, each Perſon's Share of the Gain 
will be found, as in common Fellowſhip, to be 3%, 


ftien 4. A Merchant inſured 200 on a Ship 


from V irginia, the Rate of Inſurance at 5 7 Con; 
, but, the Veſſel being W e Verse 2t, iT; 


{T1 15 required 
to find what the Inſurers muſt pay the Merchant, an 


' Abatement, being made as cuſtomary, in Caſe of a 
| Loſs, of 2 1 per Cent. and alſo what the Merchant 
loſes on the Whole? J 

© © Solution. Was there no Abatement to be made, it is 
manifeſt the Merchant muſt receive from the Inſurers 
the whole 200%; but, there is, by Cuſtom, an 


Abatement of 2 + per Cent to be made, that is, 5 


on the 200%; and. the Merchant will receive of 
the Inſurers 2004 — 54 = 1951. As to his Loſs, 
the Abatement being 54, and the Premium of In- 


ſurance 


* 8 
* 


92 
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MrsctLLAanzovs QutsTiIONS. 
furance 10 / for the ſaid 200 ,, his . Loſs will 
be =5L + 10L = 154. 

: Dueftion g. Admit a Merchant ſhi , on Board a 
Veſſel bound to Virginia, Goods to the alue of 200 L. 
Now the Premium for Inſurance being at 5 per Cent; 
and, in Caſe of the Goods being loſt, the Merchant 
being to allow the Inſurer 2 f per Cent; he is deſirous 
of knowing what Sum he muſt inſure for, ſo that, in 
Caſe of a total Loſs of the Goods, he may recover 
of the Inſurers 200% (the full Value ju ae fait 
Goods) free of all Deductions. 

Solution. The Premium of Inſurance N 5 £ = 
Cent, and the Allowance in Caſe of à Loſs 2 + per 
Cent, the whole Allowance to the Inſurers, Sci is 5. 

＋ 21 r. Hence for every 100% the Mer- 
Gare will — free of all Deductions, only 100% 
—7 12 2 the Queſtion becomes, If, to 
recover 92. > Jon muſt inſure 100 L, what'muſt he 
inſure; to receive 200%; and conſequent]y the Stating 


will be, as 9 2: 50: 100 : 2001: 216. AN Ft 2164 45 


4d fere, the Anſwer which was requi 

Queſtion 6. When upon the Arrival of a Ship it ap- 
pears by the Invoice, that the Merehant has inſured 
more than his real Intereſt on Board, it is the Cuſtom 
of Inſurers to return the Premium of hat is over 
inſured after this Manner: They firſt compute (as 
ſhewn in Queſtion the ↄth) what the Merchant ought 
to have inſured, in Order to have received (in Caſe of 
2 Loſs) of the Inſurers, free from all Deductions, 
the full Coſt of his Goods per Invoice; and then 
what this Sum is leſs than that inſured, which is 
ſaid to be ſo much over inſured, and; for thr 
Reaſon, the Premium on this Difference is to be re- 
turned to the Merchant. This being premiſed, let it 
it be required to find, what muſt be returned a Mer- 
chant wWho had inſured 200 {, on a Ship from Sr. 
Chriſtopher's, at the Rate of 8 / per Cent, it appearing, 
on the Arrival of the Ship, that the Value of the 
gs on Poard, as Per Invoice, was . 1504 4 

Solution. 


MisczLLAN OS QUESTIONS. 
Solution. By the Method of Solution ſhewn in the 


laſt Queſtion we have, firſt; 8 ( + 2:54 10,61; 
and 100 — 10.5L, = 89.5; and then, as 89.5 0: 


100 :: 130 : 167.597 ( what he ought to have 
inſured, and. 200 — 167.397 ( 32.4034 = 
what he over inſured: Now to find the Premium of 
this Sum we ſay, as 100%: 8: 32. 403% : 4330 
S ee 2. 692241 2 2:{ 115 104 nearly the 
Premium to be returned on the 200%, or its Half = 


11 55-114 per Cent. | : 


Queſtion 7. Admit two Perſons A and B trade in 
Company; that A put in 30% for 6 Months, and B 
20, but for what Time is forgot; however, it 1; 
remembered that each Perſon's Share of the Gain was 
equal, from whence may be found B's Time? L 

Solution. In Fellowſhip with Time it is ſhewn, that 


the Gain of each Partner muſt be in Proportion to 


the Product of the Time and Stock, and ., as the 
Gains are in this Qugſtion equal, 4s Stock, multiplied 
by his Time, muſt be equal to B's Stock into his Time, 
* B's Stock x his Time 30 XK 6 2180; and. 
B's Time = 180 ＋ 202 9 Months 
Queſtion 8. Having ſold 50 Yards of Cloth for 


130 45, I gained at the Rate of 10/. per Cent; from 


hence I would know what the Cloth caſt me per Yard! 
Solution. As the Perſon gained 101 per Cent, he re- 
ceived 110 for what coſt him but 100, . the Stat- 


ing is, firſt, as 1101: 100 :: 131 45: 121 = the 


prime Coſt of the 30 Yards, and. if 50 Yards : 12 
2 1 Yard: 459d 29rs. 3 = the prime Coſt of 1 Y*, 
Queſtion. g. A Mancheſter Chapman, going to 3 


Fair, ſold Fuſtians for 115. 6d. the End, wherein was 


gained 157. per Cent; and, ſeeing no other Chapman 


had fo good, raiſeth them at the latter End of the 


Fair to 125; I demand what he gained per Cent. by 
this laſt Fair? | | 
Solution. This Queſtion is from Mr. H1iu's Arith- 


metic, where it is ſtated thus, If 11.55: 151 :: 125: 
_ 15.6521. gained by. the laſt Sale; which is a wrong 


Stating, 


<<. MX a dt 
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2 the true Solution being thus: The Gain at 
Sale being 131 per Cent. for every N | 
(prime Coſt) he received 1001 + 181 211613; 

ſay firſt, as 115: 100 f: 116 6d: 10 the enirtlo 
Coſt of one End; and then, as each End coſt him 
10s, and he fold them at the ſecond Sale for 125 each, 
he gained by that Sale 125 — 105 =25 upon each 
End, or 25 upon 105; *.'we have, as 10: 25; 1007; 
Ol giabe Ode pods by the laſt Sale. -Orit may 


de ſolved by one Stating, viz. As 15 6d: 118. :: 125: 


1207. = the Sum of the prime Coſt and Gain, on 
0 worth at en. by 120/—1001 200, as 
before. 

Queſtion 10. Bought ; Done ef Bade . 57 per 
Dozen; by ſelling them for ready Money I propoſe 
to get 55 but, if on Truſt, 10 J. per Cent. 
per Aman more for the Forbearance: Hence, if 1 
fel] at 6 Months Credit, what muſt I have pe Dozen? 

Solution. Firſt roo]. prime Coſt; with 200. Per Cent. 
Profit, amounts to 1207; and. as 100: 32043 31: 
31. 125. the ready Money Price of one Dozen; 
which may alſo be found thus, 20 / At. of 100%, 
the Profit on 4 { L muſt be 4 of 31 12/5, and. a 
Dozen of Books, fold for n muſt come 
to 3 L 12 4. But by the Nugſtion, when the Per- 
ſon Nile on Time, he is to have 101 per Cent. 
per Annan more on this 3 C. 12 53 and . we afe to 
find what will be the Gain, or Intereſt, of 3 I. 12 5. 
for 6 Months at the Rate of 10 l. per Cent. Per hmm; 
which is moſt compendiouſly found by taking a Io 6101 
being +! * of 100 )) and this gives 75. 2 d. 1 J. vs 
for 1 Lear, or its Half = 3's. 74. o. * for 6 
Months; and the required Auſwet in 1.x 12 8. + 
35 7 d. o gs. r = 31135 7d. o gr. . 

Queſtion 11. A Merchant would exchange 1551 
Sterling for Dollars or Crowns: He is offered Dol- 
lars at 45 6d which are worth but 45 3d, or Crowns 
a 35 worth but 4s 8 d. Which of them ſhall he 
take to loſe the leaft, and u will” he re- 
2443 

Solution, 


364 


MusSczLLANzous Qursrions. 
Solution. This Queſtion is from the learned Mr. 


Mau. coum's Arithmetic, and the Werne of Solution, 
given by that ingenious Gentleman, is: Find how 
* many Dollars at 4 64, and Crowns at 5s, he would 


get for 200“; then find the Value of that Number 


= of Dollars at 4 3 d, and that Number of Crowns 
at 45. 8d; the Compariſon will ſhew which is of the 


4 che greateſt, compared with 2001, ſhews what he 
loſesꝰ . But this may be more compendiouſly ſolv- 


ed thus: By taking Dollars at 41 64 — och 


Wisch are worth bur 4: 34, he Joſes 45 bd == 4.5 34= 


3d upon each Dollar, . ſay, as 45 3d: gd 3.4589: 


-34 55 == what he would loſe upon 4s 84 by. taking 
Dollars: Now, by taking Crowns, he loſes, by the 
Queſtion, 5 — 45 8d 4d ͤ upon 45 8 4, which is 
a"Sremerr Loſs than that by exchanging for Dollars; 


the muſt receive Dollars; and their Number is 


eafily found by ſaying, If 4:5 .6:4:t 1 Dollar 22001: 
-888 3 Dollars. By hin laſt Method we make but 
we Statings, whereas the firſt Method requires four. 


Queſtion 12. A Father and his Son upon a Time 
Were laden with ſome Bottles of French Wine; 


The Son unto the Father did complain, o* Ic 


- That: th* Weight of them his Arms dd rely pain 


The F ather ſaid, if one of yours I take, 


My Number double unto yours will — Se ; 


But, if I one of mine to you do give, 


As many as you have in all J ſtill ſhall have =; 


How many Bottles of this Wine 


Had each of them, I pray define a | 
Solution. Suppoſe the Son had 3 Bottles, then. hook 


if the Father had one from the Son, he would 


double what the Son would then have, that is, 45 i 


is plain according to this Suppoſition the Father had 


3 Bottles; but, if we take one from the Father and 


give to the Son, the Son will have 4, and the Father 
but 2, whereas the Queſtion ſays they would then 
have equal; and conſequently. the firſt Error is = 2 


roo little. Again, ſuppoſe the Son had 4, then the 
| Father 
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Father would have 5 ; now, if we take one from the 
Father and give to the Son, the Son will have 5, and 
the Father but 4, and *,* the ſecond Error = 1 too 
little. Hence, by double Poſition, we have 4x 2 — 
zx 12 8 — 3 = 5 * the Dividend, and, the Di- 
viſor being 2 — I = 1, the Quotient is alſo = 5 = 
the Number of Bottles the Son had, and conſequently 
the Father had 7. 177 | 

Aueſtion 13. Admit there is an Iſland whoſe Circum- 
ference is 40 Miles; and that two Men A and B ſet 
out at the fame Time from a certain Place in the Cir- 
cumference, to travel the ſame Way round it till 
they meet again; A travels each Day 10 Miles, B 
123 it is required to find in how many Days they 
will meet, and how many Times each will have gone 
round it ? | 3 45 
_ Solution. With a little Conſideration it will be evi- 
dent, that (ſince the Circumference of the Iſland is 
40 Miles) when B has got 40 Miles a-head of A, 
or, which is the ſame Thing, has travelled 40 Miles 
more than A, that then A and B muſt be both at one 
Place; *,*, becauſe B travels 2 Miles each Day more 
than A, the Stating will be, if 2 Miles: 1 Day:: 
40 Miles : 20 Days, the Time of their Meeting; in 
which Time 4 will have travelled 10 x 20 = 200 
Miles, and B = 12 x 20 240 Miles; conſequently 
A will have been round the Iſland 200 > 40 = 5 
Times, and B= 240 = 40 = 6 Times. Fl 

Dueſtion 14. | x 

* Suppoſe a round Ball for to move in the Air, 

In a certain Proportion which I ſhall declare; 
Let the firſt Hour be 12 Miles, the next to move ten, 
And ſo in Proportion from whence it began, J 
As 12 is to 10; now try, if you can 

Tell the Miles it will move, ſuppoſe it to be 
Continu'd in Motion to Eternity? 

Solution. By the Note to Article 13th of the third 
Eſſay, we have this Rule to find the Sum of a Geo- 
metrical Progreſſion decreaſing ad inſinitum. viz. mul- 
tiply 
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tiply the firſt or greateſt Term by the common Diviſor, 
and divide the Product by one leſs than the common 
Diviſor, the Quotient will be the Sum of the whole 
Progreſſion. Now in this 2#eft7on, the Ratio being as 
12 to 10, the common Diviſor is 33 = 1.2; hence, by 
this Rule, the Sum of the whole Progreſſion is = 
2333455 2 242 i 72 Miles. | 
Queſtion 15. At 12 the Hour and Minute Hands 
of a Clock are in Conjunction; it is required to find 
the Time of their Oppoſition? 5 
Solution. The Dial- Plate of a Clock is divided into 
12 equal Parts called Hours; of which Parts the 
Minute Hand paſſes over 12 in one Hour, but in 


the ſame Time the Hour Hand only moves over 


1; *,* the Minute Hand ſeparates from the Hour 
Hand 11 of theſe Parts in one Hour; but; when the 
Hands are in Oppoſition, the Minute Hand muſt be 
6 of theſe Parts a- head of the Hour Hand; hence ſay, 
if 11 ſuch Parts: 60 Minutes: 6: 32 £ Minutes; 
hence the Time is 32 Ar Minutes after 12 O'Clock. 
But, if it had been required to find the Time of the 


next Conjunction, it would have been, if 11: 60; 


12: 64 £ Minutes = 1 Hour 5 r. 


, Queſtion 16. | TT 
Walking the other Day to take the Air, 


(Bright ſhone the Sun, the Weather very fair) 
At Diftance I a diſmal Cloud did ſpy, 


Which (as methought) againſt the Wind did fly. 


While I upon my Watch did look to ſee, 

How Time did paſs away; lo inſtantly 

A dreadful Flaſh of Lightning pierc'd the Cloud 

Juſt fourteen Seconds after which aloud 

The Thunder roar'd : Now I inform'd would be, 

How many Feet the Cloud did burſt from me ? 
Solution. In Article 189. of the firſt Eſſay, we have already 


obſerved, that Sound moves 1142 Feet in a Second, 


and *,* the Anſwer is = 1142 x 14 = 15988 Feet. 
Qucſtien 17. Being at ſo large a Diſtance from the 


Dia- lrte of a great Clock, that I could not diſtin- 


guiſh 
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zuiſh the Figures; but, as the Hour and Minute | 


Hands were very bright and glaring, I could per- 
ceive, that the Minute Hand pointed upwards to the 
ght Hand, at the ſame Time the Hour Index 
pointed downward to the left, ſo as both were in a 
right Line, or diametrically oppoſite, and in ſuch 
poſition, as that the Elevation (I gueſſed) was ſome. 
ew Degrees more than fifty above the Horizon : 
9%ere the Hour and Minute of the Day? | 
Solution. When à Circle is divided into 360 revel; 
Parts, thoſe Parts are called Degrees hence, from 
12 to 3, or from 9 to 6 O'Clock, &:c. is + of a Cir- 
de, or 9o Degrees; and as by 30 Degrees above 
the Horizon is meant 30 Degrees above 3 Oo Clock, 
and conſequently the Hour Hand is more than 30 
Degrees below 9 o'Clock ; ., to find the neareſt k Hour 
o the required Time, ſay, if go Degrees: 3 Hours: ? 
o Degrees: 1 Hour 3; hence, by the Rueftion, it. 
xants more than 1 Hour + of 9 o Clock, .. the neareſt 
Hour to the Time required is 7 Clock; and *,* it 
s evident, that the firſt Time the Hands are oppo- 
ite after 6 O'Clock is the Time required. But we 
have ſhewn in Queſtion 1 * that from one Conjunction 
to another is 1 Hour 5 Vr; but it is evident that the 
Time from one Oppoſition to another is the ſame as 
from one Conjunction to another; for in both Caſes the 
Minute Hand muſt gain a whole Round on the Hour 
Hand; and *,* the Time 3 is 6 Hours + 1 
wer 57 = 7 Hours 5' Er 


+ Oueſtion 18. | 
One Day for Diverſion (or Paſtime and Pleaſure) 


An exact Engliſh Mile on the Ground 1 did meaſure 3 


The Place being level, I concluded (in fine) 
That, along on the ſame, J would ftretchgut a Nr! 2 


This done, then, kind Reader, my Paſtime to crown, 
At every Yard a ſmall Stone . laid down : 


Nowy 


From the Ladies 2 1744, wirke in that for 1 748⁸ 
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Now each of theſe Stones I'd have brought, one by one, 
To a Baſket that ſtands one Yard from the firſt Stone. 
A Footman came by, and, to gain himſelf Praiſe, 
He wager'd to take them all up in ſix Days. 32 
When the Time was expir'd, the Stones he did count, 
And ſeven hundred ſixty- nine was the Amount. 
And now (Sir) left any ſhould call him a Drone, 
He would gladly know how many Miles he had gone: 
And alſo how many remain ſtill behind, 
Suppoſe that to take up the reſt he'd a Mind? 
Solution. A. Mile being = 1760 Yards, there were 
1760 Stones, ſo that we have given the Number of 
Places = 1760, the firſt Number 1 Yard; and com- 
mon Difference 1, to find the total Sum of an Arith- 


metical Progreſſion, which, by the Rule of Arithme- 


tical Progreſſion in the firſt Eſſay, will be found to 
be = 154968 Yards = 8804+ Miles ; but, ſince the 
Man muſt go as much backward as forward, in 
Order to take up all the Stones, he muſt go 880 2 x 
2 = 1761 Miles. But, to find the Number of Miles 
which he did travel, we have given the Number of 
Places = 769, the firſt Number 1 Yard, and the 
common Difference 1, by which the Sum of the Pro- 

reſſion will be found to be = 29606; Yards = 168 
Miles 38; Yards ; but, as he went as much backward 
as forward, he went in all 168 Miles 385 Yards x 2 
= 336 Miles 770 Yards; and . he has 1761 Miles 
— 336 Miles 770 Yards = 1424 Miles 990 Yards 
more to go, if he would take up the Stones remain- 
_ * Queſtion 19. 985 

I walked forth to take the Air, 
The Heav'ns and Nature ſmiling were; 
The Morning bluſh'd with Phebus's Ray, 
And every Tree was green and gay; 
Each roſy Field ſweet Odours ſpread, 
And a delightful Proſpect made; 5 
ere 
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Here Flocks of Sheep fed on the Plains 
And Shepherds ſung 3 Strains. 5 
A grave old She — there I ſpy'd, 

Cloſe by a Cryſtal Fountain's Side; 

Under a Tree the Shepherd ſat, - 

And ſeem'd well pleaſed with his Fate : 

He tun'd his Pipe with wond'rous Art, 

Which pleaſant Muſic did impart ; 

Straight unto him I thus did fay, / 
Reſolve me one Thing (Sir) I pray: 
What is the Number of the Sheep, * 
Which in theſe verdant Plains you keep? 

The Shepherd ſoon reply'd to me, 

PII tell you what their Numbers be: 

One Half, one Fourth, one Fifth of theſe, 

One Eighth, one Tenth, add, if you pleaſe, | 
One Twentieth, one F orticth too, 

Theſe being added up by you, 5 

The total Sum it will agree . 

With my own Age, as you will ſee, 
Eractly as Fifreen' to Three. 

What is your Age (good Sir) ſaid 1? 

To which the Shepherd made Reply, 
One Half, one Fourth, one Fifth do take, 

One Tenth; one Twentieth, they will make, * 
If added, Fiveſcore and ren more, g 
And now my Age, Sir, I implore. 

Being in a Rage, I flung away, © 

And would no longer with him ſtay : 

And yet methinks his Age I'd know, 

Which I muſt beg of you to ſhow, 

Likewiſe the Number of the Sheep, 

Which this crabb'd Shepherd there did keep. 


Solution. The firſt Thing to be done is to find the 
Shepherd's Age, which may be found thus: Suppaſe 


1 cke 


M1scz1Lantovs QuesrT10NS. : 
the Shepherd's Age 20  As22:20753r10:100 Year 


* 76 Sthe Shepherd's Age. 
7 5 5 
„ | fp * 
T5 q 2 3 CEL 
7. I [3 V4 
ST... 
. 22 ; 4 el 2 77 ate] 1 
Now, to find the Number of —_ we make ano- 
ther Suppoſition, as under. Suppoſe the Number of 
Cheep = - | 40 £1517 21 rg 213 7 Jay 
„ er #* 4 
— 20 * | 
11 10 
* 
3 8. 
17 5 
18 + 
„ 2 
1 1 
IP. | 
& 50 5 iO 


then, fince the Sum of theſe Parts ſhould be in Pro- 
portion to the Shepherd's Age as 15 to 3, we have a 
3: 15 :: 100: 500 = the Sum which theſe Pan 
ſhould amount to, whence, as 50: 40 :: 500 : 400 
= the Number of Sheep which was required. 
* Queſtion 20. EEE 
Once as I walk'd upon the Banks of Rye, 
I0o ſee the purling Streams glide gently by, 
And hear the pretty Birds to chirp and ſing, . 
Making the Groves with Melody to ring; iS 
I in the Meads three beauteous Nymphs did ſpy, - 
That forstheir Pleaſure came #5 well as l/; 
And unto me their Steps they did direct, 
Saluting me with moſt benign Reſpect; 
Saying, Well met, we've Buſineſs to impart, 
Which we cannot decide without your Art. 
Our Grannum's dead, and left a Legacy 
Which is to be divided mongſt us three. 
In Pounds it is two hundred twenty- nine; 
Alſo a good Mark, being Sterling Coin: * 
0 
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Then ſpake the eldeſt of the lovely Three, 


'I tell you how it muſt divided be; 
* Likewiſe our Names I unto you will tell; 
Mine is Moll, the others Anne and Nel; 
As oft as I five and five Ninths do take, 
Anne takes four and three Sevenths her Part to make; ; 
As oft as Anne four and one Ninth does tell, 
Three and two Thirds muſt be took up by Nell. 
Solution. In Order to avoid the Trouble of Vulgar 
Fractions, we ſhall ſolve this by Decimals firſt, then 
22910. 135. 44. — 4 666666 5 5 23.353555,547 
= 4.428871; and 45 4.111111; hence, to find 
the Sum Which Nel! muſt take as often as Anne takes 4 
i we have this Stating, as 4.111111 : 342 4.428571 
: 3-949808 = = what Nell mult take as often as Aung 
es 47. 
Hence as often as Moll takes 5.555555 
Anne takes 4.428571 
And Nell muſt take 23.949808 


— ( [Fw— — 


13.933934 


— — — — — > 


"Ang now, to find each Perſon” s Share of the Whole, 


ve ſtate as in . 


3.933934 

3 44: 72.994061= nne'sShare 

6 3. 949808: 65, Fre ri Share 
MalPs Share= 91 iN 473 Very near 

Whenee this e * 72 19 125 the 
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Now, to find the Number of Sheep, we make ano- 
ther Suppoſition, as under. Suppoſe the Number ef 
Sheep = o 51 ü ods 7 an 
2 07 eniigh®© 7 Soda ni ff 
I 10 {Ws . O27 
1 
18 + 
Ts. 2 
* 1 th 


C 50 


than, fince the Sum of theſe Parts ſhould be in Pro 


portion to the Shepherd's Age as 15 to 3, we have 2 

3: 15 25 100: 500 = the Sum which theſe Pan: 

ſhould amount to, whence, as 50 ::40 :: 500 : 400 

= the Number of Sheep which was required. 
Na 20. 4 5 
Once as I walk'd upon the Banks of Rye, 


IJ To ſee the purling Streams glide gently by, 


That forstheir Pleaſure came #8 well as I; 


And hear the pretty Birds to chirp and ſing. 


Making the Groves with Melody to ring 
I in the Meads three beauteous Nymphs did ſpy, 


And unto, me their Steps they did direct, 4. N 
Saluting me with moſt benign Reſpect; 
Saying, Well met, we've Buſineſs to impart, 


Which we cannot decide without your Art. 


Our Grannum's dead, and left a Legacy 
Which is to be divided ' mongſt us three. 
In Pounds it is two hundred twenty- nine; 


© Alſo a good Mark, being Sterling Coin: 


Then 
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Then ſpake the eldeſt of the lovely Three, 


'I tell you how it muſt divided be; 
Likewiſe our Names I unto you will tell; 
Mine is Moll, the others Anne and Nell; 
As oft as I five and five Ninths do take, | 
Anne takes four and three Sevenths her Part to make; ; 
As oft as Aune four and one Ninth does tell, | 
Three and two Thirds muſt be took up by Nell. 
Solution. In Order to avoid the Trouble of Vulgar 
Fractions, we ſhall folve this by Decimals firſt, then 
2291. 135. 4d. = 229.666666; 5 5 =5.555555147 
= 4.428971; and 4 = 4-I11111 ; hence, to find 
the Sum Which Nell muſt take as often as Anne takes 4 
h ue have this Stating, as 4. 111111:34:: 4.428571 
: 3-949808 = what Tell mult take as often as Anne 


es 47. 
Hence as often as Moll takes 5.555555 


Anne takes 4.428571 
And Nell muſt take 3.949808 
S 13.933934 


And now, to find each Perſon” $ Share of the Whol, 


ve ſtate as in 4 mer 


54797. 5. 569684=MoPsShare 
abet: 4572 eee 
* 3. 949808 : 05. e re Share 
Ph 7 
(Mol”s Share=z 91 11 437 very near 
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Though the Par of Exchange; in Chep. XXIX. of the Tf, 


Eſſay, was given cn the Authority of the moſt noted 

Authors; yet the great Difference between the Par and 

Courſe f Exchenge, in ſome Places, made the Au- 
' thor doubt the Truth of their Determinaticns ; and 

thct Miſtruſt has eccaſioned his making the. following 
. Remarks.” 5 | 


f I. On France. 


By converſing with ſome Frenchmen, it appears 
they have no ſuch Coin as a five Livre Piece; but 
their fx Livre Piece is of the ſame Weight as the 


ve Livre Piece in Sir Iſaac Newton's Table; whence 
it follows, that the 5 Livre Piece is now raiſed to fix 


Livres; hence the 3 Livre Piece, on which they ex- 


change, muſt be = £222 = 30.2 Pence nearly. 


| H. Cf lay, 

By Sir Jaac's Table, the Ducat of Florence and 
Leghcrn, or Piece of 7 Livres, is 64. 62 d. Hence the 
Dollar or 6 Livres mult be 55.3, Pence nearly: And, 
by the ſame Table, the Croiſat of Genoa, or Piece of 
74 Livres, is 78.744; conſequently the Dollar or ; 
Livres =,52.54. rearly, + - 


II. Of Portugal. 


The Doppia Maeda, or Piece of 4 Mill goo Rees 
147 e. 4800 Rees; or as we call it Moidore) is by the 
aboveſaid Table 265. 10d. 4: Whence the Mill-Rec, 
or 1000 Rees, is ='55.-74. nearly. Ras 


un <<. — wn +. 0p". 


= 
+2 


> IV. Of Spain. 


By the ſame Table, the New Serille Piece of Eight 
is 43 114. Hence appears what little Ca: e has been 
taken by Writers to adjuſt the Par of Exchange. We 
with we had Proper Lata to proceed further on this 
Head. OR 
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